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jr-t § *■ +■ * ;ww?#a t ttmm t * c t *<&m 1 1 * 

#at, 
#afc, 

sue a / d fc'fr *n* «HE««*- * 

S?-rs^-v*;bSK¥Si:, 30 

•y * - ->*spffi#a t * a« l c t t -r « g« 

Ho 

1 x« 2 ov^-rnfr— ^»cib*o5Wi«o 

ME TO n -#/UJgJgt§c7) □ - * ;U?gfgm^ i: ««tc m 



& to©to o - tj n&mssk t , 
[w*^6] wiBf^-^wuE^aa, bUiba/d^ 

Jf&#S<DfcH2K MEx>r^*/l/i&£«SB#S<Diii2>X«: 
tuEfV tiy -c ;l/^^a©m^j^e.MIB-Y ^ 
^E^rflPBE Ucffi^fl-ci: k "T £ M«« 5 £E 

IK£>§«*io 

[»*«7] ttEB&ft£a^@a* ime«»*-+* 

;b%dtrXAA9«triRO-9-^/^> KfcSMMU HOE? 

mmmmir zct&m®Lf?%ffi&m ix«2 <o^-r 

O*««W±<0BBIB-Pfl«ft*«5 Lit n— 

*-r*n-*;i^tB«fc, BttBa-*;HgSm^i:HufB 
A^iff # i: <D^gct «t o TfjfBa^^-v *;b©A^ift 

^ a yaismi^a t l c t t -r 5 
[0001] 

[0 0 0 2] 



3 

[0003] 03 1 (a) &ccD&5%:m*(Dmi&mm 

fi\ ^tSS 1 (P. R. Gray and R. G. Mayer, "Future di 
rections of Silicon IC's for RF personal communica 
tions." Proc. Custom Integrated Circuits Conferenc 
e '95, pp. 83-90, 1995) lCTB8^£ftfcfc£>T»£o 

[0004] ^3 1 (a) <Dmw?&m?zmm*, ill 
m&mmsmcw&iti o. q«) vmn^n^ctm 

ioT, **^agaSLTt^ 0 T^ri- 1 Julie 
0*3**fl«»fRFOKHIK«# (RFOT) tfgfig 
"TSo COR Ffll^ttR F7^WT'WM>F/U7 

-r;I/*2lcJ:oT**»!lB«nft«, it&tt«I3l5«tt/£ 
[0 0 0 5] n-*;«fiB5»R Ffllf *^-X/^ 
WBffl*tWBH6lc|ll*t*. »H»6a. A3*?&« 

[00 0 6] ^*3, 4 0BAH:*^7toyo-^ 
7>7<(fr9l 9 8tecfcoTW«»JIB*tiTHS5aBmB* 

971Si2«ctto-*;l«Mi3*60J»iraJBU*3^ 
«Bl4k:j:oTjf/2?£»»«*tiT«ie*hSo n- 

o-*;WRs«»i3fr6oj»«Raata*itt, aw-rs 

[0 0 0 7] fHg§§9, llttn— ^X7-fW7 0lii* 
KiWSfciittSE-rsHSsafiai^^fRWU. XlEBio. 12 

m*i**jrr*o sns£#§9, iootH*j*r^cnf»piHi 
istc cfc o TADirr £ ctiaoti e> n^> 0 

ffc^gi i . \2<Dmt}*T-ru tftmmmc £ o t*d»-t 

[0 0 0 8] AnWBis, 16<Dm^«T^-P^n— ;U7 
f;l^l7, 18fc«fc-3T»«SJH«*l, A/Dgg*Bl9. 
20fc:«fftSft£ o A/DSSIS19, 20»A**nfcI. 

[0 0 0 9] 03 1 (b) 03 1 (a) <D[Hlg§0£; 

[00 1 0] fiPft. 03 1 (a) , (b) 

tffilU ItaEaiH*22«5*-9-3 t 4BtTf7<ffr* 
7, 8M§SU H^D-^;l/fgggP23(i:a-^;l/^S 
B5&Cf»tBH6lcfBM§U tt£amgB24<i3IUIB9ft 
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£l2lCffiSU nIKn-*;l/aiBff25ttn-*;l^SfiB 
13Rtf»«Bl4tefflSSU -r^-^»BE»26tt40«ll 
5, 16MBSU ^-V*;l/Jg«gP27«7^;l/^17, 181C 
tBSU A/Daj»ffl528«A/DS»Bl9. 20tcffi^-r 

[0 0 1 1] iPft, 03 1 (b) commit, E£ffltB«B 
240ffl*te»LT^><-^ffi*26T^^--s;*»Offl 
EE«f5*oft«, T^niTo^^*;M«R«27Tma* 

10 TtB*-r*«J:«5^a:oT^*o 

[00 12] LfrU 5**3, 4, 8> 
»*BS6atf7-fnifS»S9. 10, 11, l2C0T^n^ 

fc, C^cfc^Wm ^**Jl/»i»27*W«t-« 
7 << fl/9i$T1-u>f-7 4 18T*fc&£)T% 

[0013] 032 (a) tt«E*<0g««OflfiOW«r* 
•TlHWSHTfeSo COffltt, £itK2 (J. Crols and 
20 M. Steyaert, "A single-chip 900 MHz CMOS receiver 
front-end with a high performance low- IF topolog 
y." IEEE J. Solid-State Circuits, vol.30, no. 12, p 
p. 1483-1492, 1995 ) iCXn^tEtltc t> OTfe^o 
[0 0 14] 03 2 (b) J40 3 2 (a) <DIHKBI«r7 
D7^@?IIL/*cfeOT$5o 03 2 (a) , (b) 
A/D«»«W6fcfflS-r*A/DXifeS31. 
32^itt3S«l9ia547^ffl^t-SSSB337!jM360BuS^ig: 
»ftt07*5o Sfc. n-*;l/«fiB30©R»S«» 
fC ^gn-*/]/«S^5**]«**n 
30 — *;l/«J6B30ti, mfc?-*** %McMJ&lsrc§£mm 

3, 4 0a**H3en-*;l/«fi»48*«fiRfSa-* 

[0 0 15] 0-/U7^^7, 8<DfcH#«:A/Dg 
&B31, 32tCj;oTT r ^> ? ^;WI^^^^nrc^. tt 
^fflgfl^^W/ac^SfV ^*;I/*»B3371S36Ju«» 
£n& 0 -r-r ^*;l/*»B337!iM36fcJ\ n-#;i/£gfi£§ 
3705HItiJ*j#gtfBB38t<: J£W-»fiSftT 
40 #*&n*o *SCS3371S36lC<fcoT I , QttOM-^tf 
i^n^o SWS33, 34<Dffl;frRtfSi»B35 t 36<7)fctj£/ 

[ooi6] com&va, mmi L **fo*wtR'?2>tif 
50 *>]s&mm5ic&r>T** *>mtRommi>m?LT^ 
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' S c LfrL*«6, Pian-*;l««»45«, 7tajT 

tC#frrS<DT% 03 KDmtm&O, RF7^;l/#21 
*Rt«Cttf-p#ft^e fKoT, R F y 4 )\s%2\XC& 

[0 0 17] Sfc. 0 3 3liit*(?)fSi<3[)fteW^S 
-r@»H"Pa&*o COMtt, £itK3 O. Crols and 
M. Steyaert, "Low-IF topologies for high-performan 
ce analog front ends of fully integrated receiver 
s," IEEE Trans. Circuits & Syst. , vol.45, no. 3, p 
p. 2630-282, 130308) Tlffl^StlfefeOTfeSo 

[00 1 8] i33 (b) (iB3 3 (a) (OWSkWZ? 
Uy?mT*&mLrct><DT*$>Z>o @3 3^gf^ 03 

*7 7, 8tc**ft*T, /*>F><x:7-f;l/#51 f 
52«rJSfl§Lfcfc<DT&£ 0 /^>hV<X7-f;l/*51. 52 
tt, .5**3. 4atfn-*;P«a»30k«fc:*-fr*;l/ 

7 5 K 52lc£oT2HRLTV^So 

[0019] co«j«"ett, m3 2(o^mt\^m\c, r 

F 7 ^ cfc * >f * -^IWE**»* c fc 

So 

[0 0 2 0] COJcdfc, 0 3'l 7!jS0 3 3 fc^-rctl 
Oft*Sfl pJfiEf:f Scfc^g^snr^So g&S 

[0021] coii^B, f-f^;l/7-r;Wi}g$ 

[0 0 2 2] 03 4 (iCOJ:5Wl/^ 
&0T*fcS o 

[0 0 2 3] 7>T-^iTSfi^n/c]S/g&{i^i, 2 
^8EtC^BB^n/c5*-9-3, 4T% jfc^Bsajgmjjo 



So HS8fiB*OP-*;«fi»5(D»ii8»fc 
[0 0 2 4] n-*;l/RS«5<DUtfjtt, W6^/T 

ijnsg§62tCck^TMg^n, ^^—^^aijE^n 

So 

[0 0 2 5] &nJMg620ffl*tt, A/D£»ffi63fc:<fco 
-r-r^*;l/*»«65, 66. is* n / 2&m%n$8, 
69. 70tC<fcoTSfiK^nS^> ? ^;l/J!iaSFP64T% 

20 t. Bfa«Wf*-f ^*;i/««cWJ*tiT, I. Qff^ 

[0 0 2 6] Jfit±0»f¥*H3 5£ffl^T/a&& 

[0 0 2 7] ^1, 03 5 (a) Kz^-T. ^*;M 
(chl) (c h 8) <D8 3-**)l/<D{S 

LtsiLv c h 6 o^mmcx ^Tmn&tLrm 

#0 3 5 (a)tC*Vr<£-MC. c h 4 h c h 5 £©IBW> 
30 iiiSStcS^-rSh. ch3lich6ICjtt«Y^^ 

[0028] inff§§3, 4\c£%m.&mmic&iT, tu 
wm2mt}itm3 5 (b) tc^-rt^^^So w*>. ^ 

m^c h 3te#W££nS 0 03 5 (b) ic^fi 

A/D^tftbfc»* -r>r^*;i/«iaSB64ic:*or 
H3*8BB*"£o CtD^^cti, Rl^a-£;l/?Sfig§67<D 

m-Sia*. c h 6<OjB«ftfc:'&to-e:So CUT, fV 

40 ^^^fiaa^A^&tts 035 (c) fc^-raBHWHiH 

*Wl^n§o ffia*"**;l/c h 6&DC (H8fD 

fw^;V7^;^69, 70lcJ:oTBTMft* 

;bc h 6^iltR-rSo COcfc-ptC. i3 4 0gfm 

[0 0 2 9] LfrL*#€K HKUCfcJ\ T^n^iS^ffi 
«^i«t§^^3, 4, u-/*x:7-f;l>*7 f 8 

so 0/C46, -r^— v^^aijE^+^jctT^n^i/^i: i/^a p«g 
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[0 0 3 0] 03 6 l*Z(DWm*m}?Zrcib<OMffi.m 
ttLte^ctfrib. El 3 6 (b) iCTn-tZoic^ tDMSs 

e2(Dmtiiammf^ ^ji c h 6 mm) kmltc 

h 3£>f y—>*{i# (*f««) tfa^Tl^. 03 6 
(b) fc^-r-fc^c, ch6i»tch30^^->*i 

i: ©it 2>V * - ^«JflEfiT& S . 
[0 0 3 1] m%.lf* 2 GH z^<DlHlgS<Dii^Ct±, 

/-^j$JEg|Ucffiy§^&jfjDW§§62{c:fc^T{£, 3 0 d B 10 

n<Dmsmmz'X i ri*?it. -y *—i?wm$Lt LT6d 

~7 0 d Bgfi4MItfg5f<;£:ft&o C<Dtctb, 03 4© 
[0 0 3 2] 

[0 0 3 3] #f8Wt±*\fr*F«3l§jSK&#Tfc£nftfc 
OT*oT, fXf^Wtt*— jgLTSMiU f-f^ 

[0 0 3 4] 

^IMIS^^SaJitc fctt 5 ^ - S^aW&Jflffi LTWW 
7 -< ¥i£ J; -p t-Y ^ -i^«tf»ffSnftA*I 

-s^if*%»ffiLTm*-r*-r^-s?aiffi^afc, tots 

-rS>*;WS#K:«*rSA/D«8i#8i:, SufSA/D 40 
ft A* $ ntijf -V * L T {gigc 

KH&t&a:*-r«ja««ae»#si:, ajfE^isas:^ 



r-f vzMm^ic&mtz a / d me a/ 

d g&sMs© $ s n * got s«a^ -v * fwm?) 

[0 0 3 5] *^<DtS*]S 1 tei3V>T\ 1Sa^^^.;l/ 

mit, ■7 ? -r y * /wast <fc o r&a?-* *;uom^<o a 

[0 0 3 6] *aW©»*3S2t£43V^T, aas^ + jM/ 
[0 0 3 7] 

SS^^t-p^TP*fflfca«0^t-5o 0 1 7bM0 4 «*56 

So 

[0 0 3 8] 0 1 IC*5V>T, T>y~f 1 (C(i:«jSlM{g^ 

[0 0 3 9] KX««»22a7^o^««Ta&»3, ®^ 
o-#;b5ggg523fr6tt£^©fci&©«i£«^ (a- 

isosEH^ojsisatcig^sn^o sc3S«traaP22tt, n 
^^fit^jnisaflm, w*tf d cifi«oHi»aK:a» 

[0 0 4 0] *3gffi!Bg|522CDtB^tt'>'^— ^*UEEgP75tC 
f * f«»*fflEE L T A / D ^«g|?7 lfc m tit Z> „ 
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[0 0 4 1] A/D**»71tt, A*Snftfflf*f-f 
^*;l/«^k:«»LTiISE«W»72te«*6-rao 

tf#*&ft* 0 Riajn-*;I^Sfi»73«4. BfgOf+* 

ttxra»72offi*^6Rfrao^^*;i/<offli#*a 

RLTB*tSJ:5fc4oTV>8. ***/WWW74tt 

[0 0 4 2] Hl71SB4tt, >f ^»ffi»75*«W- 
*ffi«tf*BSkiaft*0*T*So S*»BE»76tt 
^ — >-«JJEgP75 HUtoftfE* ^*/WBJlte cfc o 
TfT^fcO-efeSo- IP'S. B20$fflitt.^^-y»E 
g|376^r A /D dkflS71 i: *3i«Bl"SI572 ©BfcKW'fe fe 
OTfeD, H3 0«W±^>«-^«]JEfflJ76*a[Sf«»l 
SP72 1 9- * * ;bSJRg|574 © H fc © T* 0* 0 
4 o§{i$Ste-Y ^ - s*»ffiffi76*^* *;W»R»74oa 
aJC«»fttOT?** 0 — i^PBE»75. 76te. fi3£ 

[0043] jmc, co*5te««*nftjiaiio»»i3[) 

0 5 (a) t«««-9*jRU 05 (b) tiRF^^l/ 
*77<Dffl*j*:^U 05 (c) S^EE»75<Dffi 
*J*^U S5 (d) ^^••v^;l/3l^l574^aj^^r^L 
TV>S 0 0 5tc*5i>Tte. 

[0 0 4 4] S#»ftt-rs^«il®S/X'rA^ 

t*;WB5 (a) k:*vr^*;M (chi) — ^ 

*;l/8 (c h 8) -efeSfeOfc-TSo CCT% chl^ 
SrSffi^fcU c h l~c h 8<D$>fr£>m&&m?Z>i> 

[0 0 4 5] *mm<D&miClS^Tl*, H3£a-*;l^S 
fiSP23^a&a*x 0 5 (a) tCijVr^'Mc, 

[00 4 6] i5 (a) (OffilTtt, F/rMffite c h 1 

s> ccoc h i fc»*-r*>f *-s>fl» * 

JliEtSctmsj:^^ R F7>r;l/^770«f«W 

ttwaesnr^*. 7>ftiworsiLfcRF 

«#tt R F 7 -f 77 <fc o T-Y *-^{I^#^EE2n 
Tit5EfflBI»22fc:«lftffn*o 
[0 0 4 7] I01ttfc«, RF^^;l/^77ti, hV* 
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*!7-<;b*fc±oTm«LTfc«k<, Sffc, 05 (a) 
<£> <£ -5 &c n — 7 — n — £ ;l> <D tc > \ 4 * X 7 -r £ 
»C<toT«JSKLTfecfc<. iS?fc % ^^/^- n -*;|/0« 
^in— ^x:7^;b*T«JffiLTfc«fct\> 15 (a) <0 
ct^tcn y n # jl/co m&lc it . c h l icfcfJS-rs 

c 5 RF7>f;l/*77<0»iS«KSl/T 

fetttfi^o 05 (b) &>T;*-^EE£ff&ofc^<D 
10 R F7^;l/*77©tti**3Sl,T^So 0 5 (b) Ofg^ 

So ii«R F7>r;l/*77Tt±, 3 0-4 0 dBliW 

[0 0 4 8] K$tKMft22tt. Hffin— *7bS«ffl23fr 
5<DD — #;bf8fiffl^J&fl§l,vC\ R F 7 ^ 77 (Dttifj 

75^«$&^nr-Y^-v ; fflijE^nSo 05 (c) 

f c *fflv^fcBSE«W»cJ:oT, iWt*;l/c h 1 
20 - c h 8 «r&tr>*-r A±f*tf , ffi«icHiS»«lft«n 

f>fBS bfc-T ^ — > ? «]ffi95750^ * — -^fflJJErttt 30-4 
0 d BgSTSSo S£oT. R F 7 <f frjmt'f 
SPEESB75 *c * * ^ — ^WEEAf*. 7 0dBg«JCt± 

[0 0 4 9] -Y^-^«]ffiBB750ttJ*ttA/D^«iSP71 
tc«*a^n. 05 (c) C^*;I/iHSlTA/D 
SftSnSo A/<Da»»710ffi*«B[^WH»72l*:« 

30 sg^n^o ie^«wsi572ti. wr*o— *;i««»73ft>6 

On-A;I^fiia**fflv^T, Rfrlft*;!/ (0 5 OCT 
tlichl) *HXtKBt-«o cnt*D, 05 (d) 
lC7jk-?&olc^ c h l^«SI2nSo *-^*;l/jlS?»74 
tt, ItSElBBia**6Bfa^+*/Vc h l^jiJRLTm 

[0 0 5 0] c^J;^:, *H8SO}g8gk:fev>T«, S 
fffl^v-XxA^ (c h 1 — c h 8) £>£-Tlcmo 
T-fig« bTA/D«jfttSili:fc:J;D, f>f^;b 

40 ' mmc&tircfeftm&mmznmi'T^Zo fit, a 

m-tzctic&o^ j*—*Sf$ft*wmirz>RF7'<?i' 
$77*mtf&c t^pjegtcLr^oD, iS3jaiBaP22WB 

ICiStfS-f' ^ — v ? SPEEg[575 ^RF7-<;lx^77h 
^fflEE«ftt*^»6tl*o Sfc. ^■v*;M«K»740-rw 

50 So 
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[0051] m6&*&w<Dm<Dmm<DBm*7rs'?m& 

[0 0 5 2] T^fti^MR Fy^;V^7i^mf& 

»xaai»22k:a*-rso HSa-*;i/«fi»23*iiMc 

•T«n-*;l/»««82Ra»*B88 6fc:<J:oT, ®3§{i^§ 
££&a-#/l/5gJBa^tf ^*«t3, 4fc:«l&£*l£o 

[0 0 5 3] n-;U7^W7, 8 ti, ^*+r3, 4 

* / 2 £tf »ffl LTin»B62fc:^*. 3 C n -/^X 7 ^ 
;I/*7, 8, ©fgg6lRQFAn^§g62(C<fcoT^^-^ffl] 
ffi9575^«jSe«ti. An3iS62i*SffflS6lOffl**>6a— 

*a3JELfeffi*«:A/DS»S (A/D) 63tc«Jgt" 

So 

[0 0 5 4] A/Dg«»63«. A* Stlfc 

^;l/^JlgP64(7)^gi§65, 66tCffl^-r^>c 3t»S§65, 66 
teitt£«fflffi72*jfti/SU Rl^n-*;b^ffl73*«!fli 
f £ o - a /l/fSfi§§67R «68fr 6 n - * nzmm 
*«^*6hS, iig£s65, 66{in-^;l/fg^m^^:ffl 

«Lfc»»ftfcWE*ft* 0 

[0 0 5 5] a»S65, 66<£>t£i;ftte. ^D-;U7>f 
;l/^69, 70fclfltt&£ft£o D-^X7>r;l/^69, 70^^ 
^*^aS?»74*«ricLT43?), BfH^^*;l/*a«L 

[0 0 5 6] ccD&oicMf&znrcmmmmicis^T 

te, El 5 (a) OfI-^^r>T-^ l 

4 /l/*8ilc£oT, H5 (b) £ ? tc, 

;l/»Jfig82<E>Jgfijai£ft f Cfi, £^**;l/<D««flfc: 

[0 0 5 7] *»»3<0iB*«o— ;l/*7 Jc<t 
oT*«»JHSnfc»»ffi«61*^LTAn3Si§62*C«|ft 
£/c, *gS4 0B*ttn- /**:7-f/I/*8fc:J: 
or»«MH«nfctoJ(»62fc«»*hT, ftP*«62 

* s tnmmmic iot^^- stoswhmpee a n 

So *PKS62^6tiia5 (c) IcSVrT^n^fifcfcffilS 
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[0 0 5 8] jtaJ*»62©ffiattA/DSlft»63fc«koT 
x -r ^*;Wltn:g»snfe», -r-r ^*;MJHIffl564lc 

ffllg^n^o T r ^> 7 ^;l'i0 ; ^g[564C7)^S:§§65. 66fcJ\ D 

HI 5 (d) lc&1rm&mmmti&ft£ti*o a-;U7 
>r;l/*69, 701*. BSS*-**Jl/c h l 0**a«ILT, 
I. QffiLTHJWSo 

10 4. Hffin— *;l/»«»82* n/2&m%%6. 

P-^X7^^7, 8, jr/2»««6K *P3S§§62& 

^ — v^EE^^IJ' (image rejection mixer) t^ot 

fet), 3 o d B@go-f ^fflflEftus-racfc^T? 

(3 0~~4 0dB) fcflMtT, fi»i»"P6 0-7 0 

So 

[0 0 6 0] H7t±*»KOfBOHfiS^ffi«r^-r®B 

[0 0 6 1] *H«|(0JK»tt, H6<0w/2»ffl«61O 
ttM&S\ B5£n— A/1/5BKS87. ^4^85, 86, tt/2 

««87ttm)EOSMW»»fC2TSffllLT, ««ffirt* 
" »*BS88fcffi*-r« 0 »fflS88««fiai**w/2^ 
^fflLT, HIS8§85 f 86fcffiSfcSIELfcafitB**# 
*So *»t§85, 86te, 7, 8C0 

ffl*fc»fflg888^60»Sffi***IILTiPj|«62k:ai 

30 ^jtl)o 

[0 0 6 2] > CO < fc^iCSfiganfcHSEO^ffitC*3t>T 
«\ D-^X^>r;l/^7, 8^ttJ^tt*K8885 f 86tC^- 

^^nr[Hiffl^^:oTADaLf§62tc^±*ganSo 

*>> B 7 SBl^Tfc, H6<OHlk^llR&: 

BIHMc* S**3, 4A*fr6, ftP»«62ffi*JtJcfev> 
i^iSlJE^^If (image rejection mixer) ^ 

[0 0 6 3] H8»^noffiOHttO^]R«^-rislB 
40 ^2O^|fiBc0^t0R{*lHl^^*rfe^T*6 

(*LTKIH*«f6o 

[0 0 6 4] #||i6<Z>Jg8gfcJ\ A/Dft»»63U:«* 
T, A/D«»S891. 92^Sffl-rSi:«tC, »fB«61& 
lf*P»»62te*^«*T»«»93StfiP»»94««fflL 

fcjia^BieojtaiiojBafcRftSo a/ds»S9i. 92 

tta-/U7-f;l/i' 7, 8<Dmi3%T*is*>\'mm^ 
j^bT, ^^^tg§§93X^*PS§594tcm^-r^o 
93«-r -< z/Z ;l/Jaa(C ioTA /D«»«91 OttS^j* n 
so /2fcCJ»fflLT*PlSSg94*ca*-rSo *PS§§94(i, x 
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o-eftSo »ffiS93atfin*8S94»CcfcoT>r^-^fi8» 

[0 0 6 5] COcfc3J<:«fiKSnfc^SSO}B^CfeV^T 

[00 6 6] C0£5lc*Jgtt0«flU4. flMEttlci4SI 

7^nycD/r/2»ffig§61<fcDfc/£« 
«4x/2WB«i*l/W\ fiU 2{i<DA/D 
X&8891, 92*fc&Wc**©"C, «««*«^<ft*o 
&*5, 08<D«j3cT% ff/2»*a«93JC«^T, A/D 
X&«91. 920H(J©fc7^Dyn/2»ffl«i:bTHfrJ 

[0067] H9tt*»re(Offifl[)*»o«iii*S'riag8 

[00 6 8] #|gffiOfl£!Kt4, H 8 <D n / 2 *£tg3s93<9 

ism*. T4i/#>\/m!&<D&7£u-*)]#mmo3 . ^ 

**101 , 102 , ;r/2^tg§§104 *«V>T«3RUfct 
Ot*$So 0Sn-*/bfgj§§§iO3 ttBfr5g<D38SJHKft 

fg§§104 ttR«U**Ji/2JSy-fttBLT, XffiglOl 
. 102 fc«SteSIEUfcaaiffl**^A*o fRJHllOl 
, 102 ti, **A/Dg»»91. 92<DtH*te:»*B«104 

[0 0 6 9] C^J:5(c«^SnfcllfflOJB^i:*3l/>T 
tt. A/D^«#S91, 92©tH*tt«JMSl01 , 102 
^e>nT[H)ffi^^oT*DS§594tC«^^n^o b 
T. ftP»S94teJ;oT>r^— ^J«»^fflffi«tl*o HP 

103 , 5*-* 101 , 102 , n/2&&m04 RZftuWS 
94 * o T-f ;* - iS<D9\}E&9mr & o 
[0 0 7 0] CCDcfc^lc, *jt8BO»«K:*V>TfeBI8 

[0 0 7 1] Iio t4*3B5BSOflfiO*J(iO»»*^-riaI 40 

[0 0 7 2] **asojB«te:*v^Ttt, A/D««B91 
OtftfjttSKJHBlll , 113 £0«&*tt, A/Dg^§§92 

OUi*tt*IM8ii2 . 114 tc«*&£n£ 0 ^fflg§H6 14 
wrK0-*;l^«B670»«m*« * / 2 JfWWI** 
T, SHCH111 , 114 t*»Sll2 , 113 fc<D***BH 
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[0 0 7 3] KffHlll , 112 Om^t4*PB#§117 

*&*u sssm , 114 <9ttj*jt4*ps:§§ii8 te#*6 
n^>o *pwaii7 t4H»sni . 112 <Dtitfi<oM&*ft 

5 title**), ^«»*»EELTn— 

*119 tCtb^-T^o AnJM8ll8 f4fHS§5ll3 , 114 Offi 

-^X7-<;Wi20 tcttl^-r^c n-^x^^;l/^H9 
. 120 B:AASnJtOTfr6Mft*n/©*t»l 

[0 0 7 4] C ©4 5 icidc^ tl/tH Wltilfet>T 
14, *JPg:S§117 , 118 tC<fcoT-f ^-^ffllJEWT^n 

, 118JgT>T^— (image rejection mixe 

r) ^iSLTV^o 7>ftnc4^T05 (a) \Z 

m-rm^tf&mznzhvti,, c h 1 zmmmm-rz 

(b) lC7jk-?&<D£%:% 0 

[0 0 7 5-]*LT, H5 (c) <DVtm*&Z>££& 
<, AnX«117 . 118 (DtitflfrZBS (d) \Z7T^^^ 

- ^fflff 2 nrc^M^ c h i<oawtb^»6ti 

£ D p-/^x*7^;l/^H9 120 teJ;-3TBrS*-*iM/ 
c h l^iMiRLT, I, Qft^LTm^-f £ G 
[00 7 6] -9 ^M?n/cI«^ltfe^T 

[0 0 7 7] EPft, B| 1 OOllifi^Jglcfctf 
(4, !K*«T3RbfcH3 1 (a) fcTSVrS««fc:»l, 

^a— /^X^^;l/^ii9 , 120 fe"r-r^^;WSjSETfe 

[0 0 7 8] Sfe, H 1 OO^fiKOJBffiJcfe^^Sfia 
tt, «*«7g«LfcH3 2 (a) teT^-rS««fc«L 

[0 0 7 9] £fc, H 1 0O*l«O*»fc:a3»S*«« 
(4, tt*«-e«bfcH3 3 (a) teT^-rgffll«fc:«L 
T t R F 7-f ;i/*77k LTHMIT«^v K;U7-f ;W 

CfctfTSSo ^13 3 (a) <D«fiRT*4, ^^"9" 

3, 4«S©7-f;i/*5iTtt»«?-ir*;i/fc«s;i;TWtt 

*5^§-7>r;l/^7 f 8^4. 7>fxiJ7^1t* 
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#119 . 120 lc£oT«j£LT^&<DT\ MtR^^^Jly 

[0080] mi i &*&w<DimnM(DBm*7n-?\E} 
mi nc^rmi o tm-vmj&^mfotem— 

[0 0 8 1] *ti«(iP-/U7 ^ ;1/#H9 left 
^TD- /^x:7>r ;1<#121 , 122 £:£g/BU d — ^X!7 
-<;1/#120 tcft;lTa— MX7^;i/#i23 , 124 10 

#121 , 122 &£:*mWmu , 112 OtB**>?)RfTM^ 

•v^;l/^^M«LTApg§gii7 ^ffiti-r^o a 
— /^X^>r;P#123 , 124 fcfc**»*gll3 , 114 codts 

*^6wa^+*;i/«»*a*?bTj[ipj(«ii8 tcm^*r 

[0 0 8 2] £CD&5lcMl£2tltcmffi<D&MlClo\,^T 

ICOl^T, 01J*fcf> ;MJX|± THSP50027J «©BEKffl* 
fiJffl-T * C £ £ V> -5 f! J^feSo 

[0 0 8 3] *Hffl|<DJBffi^*5V^Ttt. 0 

Of-r y * ;l/j!ll«f %fflfflt S c 1: J; 0 , SJBfcJEW 

[0 0 8 4] Hi 2 lttm%<D{&<DnM<D&m%:7ji-?\B\ 
BBTSSo HI 2tefcl/vrB6£H— <D«j£SM«Cti ao 

[0 0 8 5] 7>ftlOSgIf*W + * 

Ts '>XfAA, B, COff^Wc^^— ^»EEte«ii 40 
tcn-y^x^>r;l/#7, 8©B»atflK<*?>* n— 

[0 0 8 6] ^CT% *HSB(0}gffi*C*3l/^T(i, 

81.*C«AT, ^>K/^-7-r;l/#131 7b^l33 

n-*;bf8ffig§82£ft*T, D-*/U58igg§l3 
4 *»fflLfc^0 6OHfflO)BJgi:S*^o /*>K>* so 



131 7SS133 tt«S£S*SJS»»?W«fc:» 

4 a, S^fAA-, b, cfc»K;Lte»«H*8i-ea 
emihco^th i 4 *#saLTittw-rso la 1 4 &aa 

^n;l/@T^§o iHTimfi^A, B. C 

[0 0 8 8] 7>^1^3««^tt/<>K/*X:7*r;l/ 
#131 7bMl33 &C#;t£n3o ^>F^X:7-</l/#131 
7bSl33 ti^^^XT-AA, B, COffifttlCttJSLT, 

;l/#l3l JCcfcoT-f^— ^ric»*ffliJEL, 

#132 . 133 fc^oT-f* — ^ric^ftJPff-rSo 
[0 0 8 9] n-*;b5&S#§i34 O^JgMISa 

Co 090] "IP'S, S^xfi,rtTOft^;Wt)M 

fr-Tlc. n— ^x^^;l/#69, 70tc < fcoT-7 r ^> ? #;bW 
[0 0 9 1] couple. *HMdWBJ8te*v^Ttt, * 

^aao^-v^i/Sr^Lfcafts^woitaos/x^A 

£tfT*%Zo 

[0 0 9 2] ft*3. H 1 2^HSScD}gjBtCfel/>T«, 0 

mmLT. mm<D^i$^mx*&&<i£wnbfrT+$> 
[0093] m i 5 nmm 1 8 tt*«wofaoit*ojB 

88*5rr:7q*y*EI'Z?fc5o Hi 5 7!jMH 1 8tc*5V^T 
B l ME4 fcWI-0*|««*JCH:BI-«F^*ftrLTK 

[0 0 9 4] hC5T% Hl7iMia4^^-r«!^c*3^ 
A/DK*«B71*±, f+Wchl-ch8©>' 
XfAf^tTA/DgMSCirSiuStLT^ 

— iKW^tt, ^jSiiHO^X-rA^iati. 2 0MH 
zfiUiWO, ft*;l/chl-ch804*«S:Sf 
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[0 0 9 5] fct\ *nas^JB88*cfev^T«. Mftfc 

[oo9 6] #mm<w&mtts RFy-oizn. 

-*;l/««ffl23. >f*-S>»ffi»75. 762SLtfA/D*» 
ffi7HC«AT*^R F7-f ;l/*201 . oTaa— 10 
35202 . -f*— S?fl]ffi»205 , 206 fttf A/D«»»20 

[0 0 9 7] fic*5, H 1 5 7!?MH 18li, Bl T^MH 4 
>f ^-^ffl£E«B05 . 206 *«tt*ffi«#ffi 

[0 0 9 8] RT^n-#;b5gfigP202 tt. Hl7bMH4 
t^KEn— *;l/5Sfi»23i:Hft!K 5SSSi£l&tfRj 
RTfcSo ^SSn--*;l/5l«a5202 09SfiJBK8t«3tti[ 20 
KjrrscfcfccfctK ik£fHIM|S22tt* 5/XfA»« 

(chl-ch8) «WRO*7/^>Kte»t0bTlB2S£ 
IWI-rSCi:^*, A/D*jfc»203 ttU-7V*>K« 

»cA/D««JM«fT5cfc^*»J:5fc:aoTV^ 

[0 0 9 9] 7>ftl fr£4)4I#tt:R F!7-r;l/£201 
tc#*£,ft3o RFy-Y;l/^20i BrHttlcJt'r*'*' 
^-^*»*fflffibT««(B>l*22K:ai*-r*. itftfK 
WBP22Ji:ttn— *;l/«fiSP202 <0»SUJ;fc##* 6*1 
So W^o-^;l/^Sgi5202 0»affl*ttBI«T*!), 30 

[0 10 0] itt5EttB»R2M\ n-*;l/fafifcH*i*flI^ 

co 1 0 1] hi 5-ei*; Ks«w»22oa*tt^^- 

^»flE»205 tC{ft*S£n£o .S>«IBE»205 *J\ fi 

^OTSB22oax«B«iafcW , H[-rsjBaTfto^ H£ 

203 tctB^-r^ 0 A/DS£SMB203 tt>T *-$>»IBE»20 
5 ^i±i^^f ? ^^^;Wi^tC^LTia^^gf572tcm 

[0 1 0 2] Ell 6 7^MHl tt£ffflflS224)tfl 
**4A/D«»S»203 !C#*&nT7^5>*/l/flWcSS 
Mti§«fc^:%^Tv^ 0 Hi 6(cfev>T(i, A/D 
ftftffi203 Offi*rt;J:>r* — ^fflEEffi206 te#*e>tt£ 0 
-f^— ^ffljffig|5206 x ^ S/* ;l/Saff^ ct o T-Y ^ - 
^*»*»BE-r*o W*fcf, ^*~^»ffi»206 <D«tS 
ttHXffllBSP220it^fflSSffla*cf^BiLfc«iai: LTtT so 
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t>n&o >f *-y»JS*206 Offl*W«««BI»72k:« 
[0 1 0 3] 01 7&tfHl 8m A/Da»»203 

otH*«itss«»8ffl572fc^A6nSo h i 7m its* 
«n»72oa**v^-^ffljE»206 fc#*.6n*i5 

^*;i«iRSB74fcta*-r*o 

[0 10 4] HI 8m iS^*l)SSP720ffl*«^^* 
;l/StRgP74^LT-r^-^SWEgP206 lc-£*&nSo 
00* -Y *-S>HWE9B06 <Offla«iSjE!«B«P72fl!>iS 

[0 10 5] -Y^-^«JEEgP205 206 «\ ffi£fflIBffl. 
[0 10 6] Sfc, RF7^;l/^201 ICO^Tfc^ ttfi 

o«aa^-9-y/^>KSfcfirt>naoT?, h i t^mh 4 o 
;\s#77 tm— &&<d-7 * fc#%:m^rcm&icte > rf7 

[0 10 7] Sfe. A/DS8I8P203 tt, X&fHHflS22 
X ti Y ^ - SP205 OfflA*f-f^ /WB#fc 
LT^*— >?«lffffl5206 Xt±a^«HSP72tca*'rS 0 
A/DS»SP203 icfcv^Tk, ^7;^K»cf-r^ 

[0 1 0 8] H 1 5<D*&lCOl^T, COcfc^tC 

^^n/cHSS^^SjfftCOV^TH 1 9Mi2 0 
OX^^ h;l/H*#HaLTtHWrSo HI 9 (a) RU 
H2 0 (a) U HI 9 (b) M*i2 

0 (b) &R F :7-r;b*201Otti2j#^U HI 9 
(c) Mi2 0 (c) tt>T^— iWff«205 Ottlrt* 

Hi 9 (d) RUFH2 0 (d) Ji*"**;WB«?8P 
740m^«r^bTV^o Hl9t±chl~ch4^9^ 

oi/^-rn*>o^-v^;i/*ajR-rs«^*^L, H2o^ 

c h 5-c h 8 0?%<Di^irrifr<D=3 L ^*;\/%:MiR'?Z> 
l^LTt^o HI 9&tfBI2 0tC*3l/^T«, 

[0 10 9] SM^ftfc-rs^tKifi^X-rA^ 
9 (a) RtfH2 0 (a) 

1 (c h 1 ) -^^^;l/8 (c h 8) T*$>Z>t><D£? 
So CCT% chlMch5*RfrSI^U chl 

fel/^T, *nM<D&mTH* y c h 1-ch 8*a»ou- 
^^^K»c»«U K^CT-f ajfitSEWN 

^tT*5o chl-ch4i:ch5-ch802 

I6tigi5202 2o^^ias^offi^^m^-rntfct 
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[0 110] chl-ch4©?%OlOC0f^ 
*;l/*StRSMf £ m&ic tin , pJS a - 1> ;l/^}gg|5202 
<DJS«S«\ 019 (a) icyn-t&olc. n— *;WB5S 
SKSLtcK^U. ch5-ch80 1OW+*;l/* 

02 0 (a) icTjkf&vic^ u-fifr$£nmm& 

[0 111] d-«/I^XRl fcn-»;I^UH 
S&HOJf&ifcMCi, 2oo+f7/S>K^M<aMI*£3&> SP 
5, chS^chl fcOHOfflSKKHSt-rSo — «W « 

[0 1 12] fit, §«^»&*©fB©S/X-r2» OP 

H5 0ffilfc:JtLT<S««fc:4 c hiM£»*»*«£U*CD 

£o Ell 9 (b) &tf02O (b) te^-v^JE^f- 
^ofclOR F7^;l/^201 ©Hi*«r^bTl^o 01 
9 (b) Rtf0 2O (b) 5 fc* 

[0 113] T^nyoitX«nSP22«, n-*/l/3gfi 
MSL^^Tc h 1-c h 4^I3?1IIU n— # 

;^fi^s»H^fflt^Tc h 5-c h 8 

c^iccfco, 01 9 (c) jkxsmz o(c) tc^-r^? 

c h 1 - c h 4Mc h 5-c h 8%l^f tlfcEI- 

©««»»«fc««»ggrr*o 30 

[0 114] ftoT. chl-ch4 flOffiift*;!/ 
fcgM'TSii'&Tfc. c h 5-c h 8rtORfra^-v*;l/ 
*S<i-rS«-&Tfe, >f *-^ffllflES5205 fcLTftii© 

CWWSo -Y*-S>»ff*205 H\ SSOA/DS 
&35203 ^;M7>fxU7X7^^«U 0 
17iM0 4<O-r^-v ? «lBEa52O5 ^S*t§7>fxU 
7X7>r;^J;!)fe, coffilT«»«**»«c-r* c i: 

[0 115] — SJfllEE»205 com^ti, A/DSE* 40 
S15203 fclte^T. c h 1 — c h 4 , ch5-ch8 <D^c 

[0 116] fit, c h 1 — c h 4 cDrtOl n^<7) 

^■v*;l/%SS3*r5«^^«, 019 (c) IC7F?&5 

IC, ch 1 — c h 4 (Dfa<DpfiW.3 Lj r^McnJ^u — ftj\/ 
«S«730»»»*'&ta-l*\ -r^ ^*;Mtt£'«IBgB72fc 

TFiilft^;!/ (Bi9Tttchi) ZMtilirZ (0 l 
9 (d) ) o 

[0 1 17] c h 5 — c h SOrttDt^-rn^O^- so 



^*;i/*atR-rsa^cfera«tc % 020 (c) tc^-r 

<£ o ch5-ch 8 0rtORfTS?-^^;WcaISn — 
*;l^SfiSfP730jaKIK*'&fc'y:T'r -f ^#;l/Wfc«SE* 
PL, ^■V^;l/iltRg|574tCTRffll^^^;l' (02OT& 
5 c h) «rS«-rs (0 2 0 (d) ) 0 
[0 118] ftte, n-*/UaHgJSi88£L, a-*/l/58 
SJS«aHOV>-rn«rfflt^li'&Tfe, chl-ch8 
W^->*f§2 2^ 7 7 *^ny<7)iI^IiigP220tijg 
T\ — i?WU£7>(>\s#T*$>Z>RF7>f)]/#201 
oT?PEEtTte< (01 9 (a) > 020 (a) ) 0 C 
<orf 7^*201 tt, o-*;l4BMIJSa»L. a-a 

[o l i 9] ccocfc^tc. #^ffi^jBtcte^Tfcfc. 7 

T\ , A/D«»3J203 0«?B«**ft*H*Ci:W-e 

[o i 2 o] Sfc, Bf«»«tf«W*nfc«*i:UT.- 
RF;7^;l/£20l <0>T>«— ^MiJBE«Ftttc**8^U, Y 

[0121] &te\ *HSStojg^-eti, c h 1 - c h 8 

*;l/*»S?-rs*&fe:JtbT, <M*v^**;l* (0 1 

J]/7 4 )]/& icx^-^^ jvmtR *ft5£ttfiT*% 

, 206jcj:oT+^a-r>«-^ffliffisai**M#&nsci: 

fe, 0 1 7^M0 4OHfigcOJBSt^'efe^o 
[0 1 2 2] 02 1 ii*^c0fa^SISSOfBte^r^-riaJ 

TfeSo 02 nctei^T06 tm— (Dmrftmmic&m— 

[0 12 3] T^-r^ l^ffi^3(i:R F"7^;l/^201 ^ 
^g-r^/^> K/^7-r;l/^2inc«*esnSo /^>K/^ 

i±LTm&mm%K22icmti'?2>o prsn— *;i«s»2o 

2 *«rfc-r«n-*;l/»iBS212 Rtf »*B» 6 J: o 

tftltP- /^X7>r;i/^2i3 , 214 tcfl±*g*r§ 0 
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[0 12 4] a— ^X7^;b^213 . 214 ^=M* 
3, 4tOm**«tt*JB-rSo n-/^X^^;l/^213 CD 

*J4*pJWg62te««*n* 0 »SH6itto— 

*213 ©W**jr/2«W»«LT4P»»62fc:4A*o 
»*IS6lRtf*P£§862fc: * ot>f y—>*fflUESP205 
^c^n, ftP»«62l4»ffl8861<7)fcBrtfr e»n-7U7>f ;b 
£214 ^m^%M^*r^>C^T% -Y*-S>*#*fflffiL 
fcffl**A/D£8ffl (A/D) 215 tC«*g*T^ 0 A/ 
Dglfe«2i5 H\ A* IS L 

[0 12 5] £(D&o\,cMf&2fttcnM(DBmiC33^T 
tt,-Hl9 (a) 0 ( a ) Of^ftfTV-r^ 1 

icSiS-rs^ /^>K/^-7^;l/^20i &c£oT. SI 1 
9 (b) Rtf02O (b) fcgvr«k3fc:* >f 

tm&ztircR f«ww en^o n— *;i/»«»2i2 

05Hfijai£Slt f C (019TH4L, H2 0TiiH) fcfc. 
gg§3, 4(4, n-£;I/f£jg§§212 0«fiffi**fflt>T 

[0 12 6] ^»»3<atfi^l4n— /*x:7^;l/£2l3 
*oT»«*JK«nfc»»ffl«g61*/hbTftPl»Sg62k:« 

ic*oT*«MBsnfc«taJHi62fc:4wesnT. *pj? 

n£ 0 iPWfS62^&(4BI 1 9 (c) X&02O (c) IC 
[0 12 7] *P»862<DfcH±lJ4A/D^ft«215 

T-tV ^*;Wi^c^£n/ctg, -rV ^^;P5ail§P64 

fc«*eSft£o 7V^£/l>ffiS^64<9fiigt#§65, 66(4, 

*i*:/b^t, A**tifc«^*iass«n-r*o 

T, HI 9 (d) XJ4B2 0 (d) JCStBXfflBffi* 
(Bl9T(ichU 0 2 0 T*J4 c h 5 ) (D^mtRL 

t, i, Qfi#fcLTHtfj-r* 0 

[0 12 8] #*^(^ftgtC:fcV>Tl4, 0 

6^f«lfiltC, ^4^3. 4, Rl^D-^;l/5t}g§§212 . 
n/2mS%s6^ n— ^X37>f;l/£213 , 214 , /r/2 
4PlHg62Jt-C-r>«— ^»ffi*tTftoTV^* 0 
COijfili, ^ft^* — ^fflff^*-* (image reject 
ion mixer) t^oT^D, 3 0dBl*^^->'» 

*211 ©^-yfflfiE* (30-4 0 d B) £0N:T> 
Sfli*T6 0-7 0 d Blfitt±^^-y»Efi 
4: tfTSSo nJgp-*;l/JSiB«2i 

>K^X7^;I/^2ii , n-/^x^^;l/^2i3 , 214 R 



tfA/D^&#§215 <Dmf£%&miC?&C£tf? 1 £% 0 

[o i 2 9] 02 2 i**mn<Dfc<D$m<Di&mik7i<-?m 

KHTfeSo 02 2lC:J3^T0 7&:tf0 2 1 fcHr-G>« 
AS JK tt HI— W#*f* L TlttB^^^BS-T § o 
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CLAIMS 



[Claim(s)] 

[Claim 1] The receiver characterized by providing the following. A filter means for the input signal containing a 
multiple channel to be inputted, and to oppress and output the image band in frequency-conversion processing. The 
frequency-conversion means which it has an analog rectangular cross recovery means, and a repressed input signal is 
inputted by the aforementioned filter means, and an image band bundles up the aforementioned multiple channel by it, 
and carries out frequency conversion to low-pass. An image suppression means to oppress and output the 
aforementioned image band of the signal of the aforementioned multiple channel by which frequency conversion was 
carried out by the aforementioned frequency-conversion means. An A/D-conversion means to change the signal of 
the aforementioned multiple channel of the output of the aforementioned image oppression means into a digital signal, 
and a channel selection means to choose a request channel by digital processing among the signals of the 
aforementioned multiple channel contained in the output of the aforementioned A/D-conversion means. 
[Claim 2] The receiver characterized by providing the following. A filter means for the input signal containing a 
multiple channel to be inputted, and to oppress and output the image band in frequency-conversion processing. The 
frequency-conversion means which it has an analog rectangular cross recovery means, and the input signal by which 
the image band was oppressed by the aforementioned filter means is inputted, bundles up the aforementioned multiple 
channel, and carries out frequency conversion to low-pass. An A/D-conversion means to change into a digital signal 
the signal of the aforementioned multiple channel in which frequency conversion was carried out by the 
aforementioned frequency-conversion means. An image oppression means to oppress the aforementioned image band 
before processing of the aforementioned digital processing of a channel selection means to choose a request channel 
by digital processing among the signals of the aforementioned multiple channel contained in the output of the 
aforementioned A/D-conversion means, and the aforementioned channel selection means, during processing, or after 
processing. 

[Claim 3] The aforementioned frequency-conversion means is a receiver given in the claim 1 characterized by 
providing the analog rectangular cross recovery means which bundles up . the input signal of the aforementioned 
multiple channel and carries out frequency conversion to low-pass by the multiplication of the local VCO which 
outputs the local oscillation output of the frequency of the band of the aforementioned multiple channel out of range, 
and the aforementioned local oscillation output and the aforementioned input signal, or either of 2. 
[Claim 4] The receiver according to claim 1 characterized by providing the following. For the aforementioned channel 
selection means, the oscillation frequency which outputs the local oscillation output of the frequency of the 
aforementioned request channel is adjustable adjustable local VCO. A digital rectangular cross recovery means to 
restore to the aforementioned request channel by multiplication with the signal of the digital aforementioned multiple 
channel by which frequency conversion was carried out to low-pass [ of the aforementioned adjustable local VCO / 
the local oscillation output and low-pass ]. A digital filter means to choose the aforementioned request channel from 
the output of the aforementioned digital rectangular cross recovery means. 

[Claim 5] The receiver according to claim 2 characterized by providing the following. For the aforementioned channel 
selection means, the oscillation frequency which outputs the local oscillation output of the frequency of the 
aforementioned request channel is adjustable adjustable local VCO. A digital rectangular cross recovery means to 
restore to the aforementioned request channel by multiplication with the signal of the digital aforementioned multiple 
channel by which frequency conversion was carried out to low-pass [ of the aforementioned adjustable local VCO / 
the local oscillation output and low-pass ]. A digital filter means to choose the aforementioned request channel from 
the output of the aforementioned digital rectangular cross recovery means. 

[Claim 6] The aforementioned image oppression means is a receiver according to claim 5 characterized by obtaining 
the output which oppressed the aforementioned image band from the output of the aforementioned A/D-conversion 
means, the output of the aforementioned digital rectangular cross recovery means, or the output of the 
aforementioned digital filter means. 

[Claim 7] The aforementioned frequency-conversion means is a receiver given in the claim 1 characterized by dividing 
the input signal containing the aforementioned multiple channel into two or more sub bands, putting the output of the 
aforementioned filter means in block for every aforementioned sub band, and carrying out frequency conversion to 
low-pass, or either of 2. 

[Claim 8] A receiver given in the claim 1 or either of 2 which is characterized by providing the following. The 
aforementioned frequency-conversion means is local VCO which outputs the local oscillation output which divided the 
band of the aforementioned multiple channel into two or more sub bands, and changed frequency the interval more 
than the bandwidth of the aforementioned sub band. The analog rectangular cross recovery means which bundles up 
the input signal of the aforementioned multiple channel for every aforementioned sub band, and carries out frequency 
conversion to low-pass by the multiplication of the aforementioned local oscillation output and the aforementioned 
input signal. 

[Claim 9] The aforementioned frequency-conversion means characterized by providing the following divides the band 
of the aforementioned multiple channel into two or more sub bands, and is the frequency of the band of each sub band 
out of range. Local VCO which outputs the local oscillation output which changed frequency the interval more than 
the bandwidth of the aforementioned sub band. The analog rectangular cross recovery means which bundles up the 
input signal of the aforementioned multiple channel for every aforementioned sub band, and carries out frequency 
conversion to low-pass by the multiplication of the aforementioned local oscillation output and the aforementioned 
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input signal. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precis ly. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The target system band is received collectively and this invention 

relates to the receiver of the wide band which performs a channel selection by digital processing. 

[0002] 

[Description of the Prior Art] in recent years, in fields, such as data transmission, in order to cope with increase of 
transmission amount of information, the radio communications system which is various is studied and developed in 
accordance with the feature of each radio communications system Two or more channels depended on two or more of 
these radio communications systems are intermingled, and are transmitted. 

[0003] Drawing 31 (a) is the circuit diagram showing the conventional receiver to which receives the data of one 
communication system in such various radio communications systems, and it restores. This equipment is indicated by 
reference 1 (90 95 P.R.Gray and R.G.Mayer and "Future directions of Silicon IC's for RF personal communications", 
Proc.Custom Integrated Circuits Conference 'pp. 83 — 1 995). 

[0004] The signal received with the equipment of drawing 31 (a) is multiplexing data by becoming irregular by the 
orthogonal axis (I, Q-axis) to a RF signal band. The RF signal (RF signal) of such high frequency fRF carries out 
induction to an antenna 1. After this RF signal is band-limited by the band pass filter 2 which is an RF filter, it is 
supplied to the analog mixers 3 and 4 which constitute the rectangular recovery section. 

[0005] Local VCO 5 is the oscillation frequency fC, in order to change RF signal into baseband signaling. The local 
oscillation output of fixation is outputted to a phase shifter 6. A phase shifter 6 carries out the phase shift of the local 
oscillation output only pi/2, and supplies the local oscillation output which intersected perpendicularly mutually to 
mixers 3 and 4. Mixers 3 and 4 perform frequency conversion to baseband by the multiplication of an input RF signal 
and a local oscillation output 

[0006] The output of mixers 3 and 4 is supplied to the analog multiplier 9 which is band-limited by the analog low pass 
filters 7 and 8, and constitutes the rectangular recovery section, or 12, respectively. By the phase shifter 14, only 
pi/2, the phase shift of the local oscillation output from local VCO 13 is carried out to a multiplier 9 or 12, and it is 
supplied to it The local oscillation frequency fCK of local VCO 13 is adjustable. That is, the local oscillation output 
from local VCO 13 is set as the frequency for restoring to the communication system (channel) to choose. 
[0007] Multipliers 9 and 11 carry out the multiplication of the local oscillation output which intersects perpendicularly 
mutually to the output of a low pass filter 7, and multipliers 1 0 and 1 2 carry out the multiplication of the local 
oscillation output which intersects perpendicularly with the output of a low pass filter 8 mutually. An I-axis signal is 
acquired by adding the output of multipliers 9 and 10 by the analog adder 15. A Q-axis signal is acquired by adding the 
output of multipliers 1 1 and 12 by the analog adder 16. Suppression of an image component is performed by addition 
processing of adders 1 5 and 1 6. 

[0008] The output of adders 15 and 16 is band-limited by the analog low pass filters 17 and 18, and is supplied to A/D 
converters 19 and 20. A/D converters 19 and 20 change and output the inputted analog signal of I and a Q-axis to 
digital one I and a Q signal. 

[0009] Drawing 31 (b) expresses the circuit diagram of drawing 31 (a) by the block diagram. 

[0010] Namely, the RF filter 21 is equivalent to a band pass filter 2 so that clearly from comparison of drawing 31 (a) 
and (b). The rectangular recovery section 22 is equivalent to mixers 3 and 4 and filters 7 and 8, and the fixed local 
oscillation section 23 is equivalent to local VCO 5 and a phase shifter 6. The rectangular recovery section 24 is 
equivalent to a multiplier 9 or 12, and the adjustable local oscillation section 25 is equivalent to local VCO 13 and a 
phase shifter 14. The image suppression section 26 is equivalent to adders 15 and 16, the channel selection section 
27 is equivalent to filters 1 7 and 1 8, and the A/D-conversion section 28 is equivalent to A/D converters 1 9 and 20. 
[001 1] Namely, after it oppresses an image component in the image suppression section 26 to the output of the 
rectangular recovery section 24, the equipment of drawing 31 (b) chooses a request wave in the channel selection 
section 27 of an analog, and in the A/D-conversion section 28, it is changed into a digital signal and it outputs it. 
[0012] However, image suppression precision is a low by the imperfection of the analog circuit of mixers 3 and 4, 
filters 7 and 8, a phase shifter 6, and analog multipliers 9, 10, 11, and 12. Moreover, with such composition, since the 
filters which constitute the channel selection section 27 are analog filters 17 and 18, the flexibility at the time of 
changing a band and a cut-off corresponding to two or more systems is missing. 

[0013] Drawing 32 (a) is the circuit diagram showing other examples of the conventional receiver. This equipment is 
indicated by reference 2 (1492 12 30 J.Crols and M.Steyaert and "A single-chip 900 MHz CMOS receiver front-end 
with a high performance low-IF topology", IEEE J.Solid-State Circuits, vol. no. pp. 1483 — 1995). 
[0014] Drawing 32 (b) expresses the circuit diagram of drawing 32 (a) with a block diagram. The equipment of drawing 
32 (a) and (b) forms A/D converters 31 and 32 equivalent to the A/D-conversion section 46 in the multiplier 33 
equivalent to the rectangular recovery section 47, or the preceding paragraph of 36. Moreover, oscillation frequency 
fC of local VCO 30 It is adjustable. Local VCO 30 which constitutes the adjustable local oscillation section 45 outputs 
the oscillation output of the oscillation frequency corresponding to the channel to choose. This oscillation frequency 
makes the output of mixers 3 and 4 the frequency corresponding to the fixed oscillation frequency fCK of local VCO 
37 which constitutes the fixed local oscillation section 48. 

[0015] After the output of low pass filters 7 and 8 is changed into a digital signal by A/D converters 31 and 32, it is 
supplied to the digital multiplier 33 which constitutes the rectangular recovery section 47, or 36. The phase shift of 
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the oscillation output of local VCO 37 is carried out only pi/2 by the phase shifter 38, and a digital multiplier 33 or 36 
is given. The signal of I and a Q-axis is acquired by a multiplier 33 or 36. It subtracts with the adders 39 and 40 which 
constitute the image suppression section 49, respectively, an image component is oppressed, and the output of 
multipliers 33 and 34 and the output of multipliers 35 and 36 are supplied to low pass filters 41 and 42. The digital low 
pass filters 41 and 42 which constitute the channel selection section 50 band-limit and output the signal of I and a 
Q-axis, respectively. 

[0016] With this composition, when choosing a request channel, the frequency of the adjustable local oscillation 
section 45 (local VCO 30) is changed. That is, it also has the function of a channel selection by the rectangular 
recovery section 22 and the adjustable local oscillation section 45. However, since the adjustable local oscillation 
section 45 is an analog high-frequency oscillator, a programmable frequency change is not easy the section and it is 
difficult the section to make frequency adjustable for every channel spacing over a wide band. Moreover, with this 
composition, since the oscillation frequency of local VCO 30 exists in the band of a request channel, unlike the 
example of drawing 31 , the RF filter 21 cannot be formed. Therefore, the degree of image suppression realized with 
the RF filter 21 will not be obtained, but the degree of image suppression of the whole receiving system will become 
low. 

[001 7] Moreover, drawing 33 is the circuit diagram showing other examples of the conventional receiver. This 
equipment is indicated by reference 3 (282 3 45 J.Crols and M.Steyaert and "Low-IF topologies for high-performance 
analog front ends of fully integrated receivers", IEEE Trans.Circuits & Syst, vol. no. pp. 2630 — 130308). 
[0018] Drawing 33 (b) expresses the circuit diagram of drawing 33 (a) with a block diagram. The equipment of drawing 
33 omits the low pass filters 41 and 42 of the equipment of drawing 32 , replaces them with low pass filters 7 and 8, 
respectively, and band pass filters 51 and 52 are used for it. Band pass filters 51 and 52 perform a channel selection 
with mixers 3 and 4 and local VCO 30. That is, like the equipment of drawing 32 , after the equipment of drawing 33 
shakes the frequency of local VCO 30 at a request channel and carries out a rectangular recovery, it has chosen the 
request channel by the band pass filters 51 and 52 of an analog. 

[0019] With this composition, when the degree of image suppression with RF filter cannot be obtained and channel 
bands differ like the equipment of drawing 32 , it is necessary to make adjustable bandwidth of band pass filters 51 
and 52 in analog. 

[0020] Thus, in these conventional receivers shown in drawing 31 or drawing 33 , the analog circuit has realized the 
channel selection. It is required that the signal of two or more systems should be made into ready-for-receiving ability 
at one terminal in recent years. Since the bandwidth per channel differs from the property of a waveform-shaping 
filter etc., in order to correspond to each system flexibly in a different system, it is desirable to perform a channel 
selection by digital processing. 

[0021] The receiver of the wide band which the digital filter preceding paragraph bundles up all the bands of the radio 
communications system made applicable to receiving from this reason, and receives it is needed. As radio system for 
realizing a wide band receiver, the direct contest barge receiver attracts attention in recent years 
[0022] Drawing 34 is the circuit diagram showing the composition of the conventional receiver considered as such a 
direct conversion method 

[0023] It is the mixers 3 and 4 distributed to two lines, and the multiplication of the RF signal received with the 
antenna 1 is carried out to the subcarrier supplied through a phase shifter 6 from local VCO 5 of a fixed oscillation 
output respectively, it is put in block to a baseband frequency band the whole system band containing the request 
wave made applicable to receiving, and frequency conversion is carried out to it. The oscillation frequency of local 
VCO 5 of a fixed oscillation output is set up in the frequency band of the system made applicable to receiving. 
[0024] The output of local VCO 5 is supplied to mixers 3 and 4 through the phase shifter 6, respectively. Therefore, I 
and the Q2 line signal by which frequency conversion was carried out to **-SUBANDO have pi/2 of phase contrast 
mutually. It is band-limited by the low pass filters 7 and 8 for anti-aliasing, and on the other hand, after the phase 
shift only of the channel is carried out only pi/2, pi/2 phase shifter 61 subtracts with an adder 62, and, as for this two 
baseband signaling, an image component is oppressed by it, respectively. 

[0025] The output of an adder 62 is put in block the whole system band, and A/D conversion is carried out by A/D 
converter 63. Then, digital rectangular recovery operation is performed in the digital processing section 64 constituted 
by digital multipliers 65 and 66, digital pi / 2 phase shifter 68, local VCO 67 of an adjustable oscillation output, and 
digital filters 69 and 70. The rectangular recovery output from multipliers 65 and 66 is chosen by digital filters 69 and 
70 in [ a request signal ] digital one, and I and a Q signal are obtained. 
[0026] Next, the above operation is explained on a frequency shaft using drawing 35 . 

[0027] Now, in a radio communications system including the signal of eight channels of the channel 1 (ch1) or channel 
8 (ch8) shown in drawing 35 (a), eight channels shall be received collectively and it shall choose as a request wave 
which shows only ch6 with a slash. If the oscillation frequency of fixed local VCO 5 is set as the frequency between 
ch4 and ch5 as shown in drawing 35 (a), ch3 will become an image signal (grid pattern) over ch6. 
[0028] The rectangular recovery by multipliers 3 and 4 shows adder 62 output to drawing 35 (b). That is, package 
reception of the system band is carried out. In this case, the image signal ch3 is oppressed. Next, after carrying out 
A/D conversion of the signal shown in drawing 35 (b), the rectangular recovery of it is carried out by the digital 
processing section 64. In this case, the oscillation frequency of adjustable local VCO 67 makes a request channel in 
agreement That is, it doubles with the frequency of ch6 in this case. In this way, the rectangular recovery output 
shown in drawing 35 (c) is obtained from the digital processing section 64. The request channel ch6 serves as DC 
(direct current) component, and chooses the request channel ch6 by digital filters 69 and 70. Thus, with the 
equipment of drawing 34 , a system band can be received collectively and a request channel can be chosen in digital 
one. 

[0029] However, the analog rectangular cross recovery section does not perform ideal operation in fact according to 
the imbalance of the mixers 3 and 4 which constitute the analog rectangular cross recovery section, low pass filters 7 
and 81, and the amplitude phase for Q channels. For this reason, there was a problem that image component 
suppression was not fully performed. 

[0030] Drawing 36 is a frequency spectrum view for explaining this problem. Since the analog rectangular cross 
recovery section does not operate ideally, as shown in drawing 36 (b), it superimposed on the output of an adder 62 at 
the request channel ch6 (slash), and the image signal (grid pattern) of ch3 remains. As shown in drawing 36 (b), the 
ratio of ch6 component and the image signal component of ch3 is the degree of image suppression. 
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[0031] For example, in the case of the circuit of a 2GHz band, in the adder 62 equivalent to the image suppression 
section, only the degree of image suppression of about 30dB is unrealizable. The usual radio communications system 
requires the value of about 60-70dB as a degree of imag suppression. For this reason, with the composition of 
drawing 34 , sufficient image suppression property will be acquired depending on the target system. 
[0032] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional receiver mentioned above, the band of the target 

system was received collectively, and when it was going to realize the wide band receiver which performs a channel 

selection by digital processing, there was a trouble that th precision in a rectangular demodulator was comparatively 

low, and sufficient image oppression property was not acquired by the imperfection of the analog section. 

[0033] Even when this invention is made in view of this trouble, bundles up a system band, and is received and digital 

processing performs a channel selection, it aims at offering the receiver which can obtain sufficient degree of image 

oppression. 

[0034] 

[Means for Solving the Problem] A filter means for the input signal containing a multiple channel to be inputted, and 
for the receiver concerning the claim 1 of this invention to oppress the image band in frequency-conversion 
processing, and to output. The frequency-conversion means which it has an analog rectangular cross recovery means, 
and the input signal by which the image band was oppressed by the aforementioned filter means is inputted, bundl s 
up the aforementioned multiple channel, and carries out frequency conversion to low-pass, An image oppression 
means to oppress and output the aforementioned image band of the signal of the aforementioned multiple channel by 
which frequency conversion was carried out by the aforementioned frequency-conversion means, An A/D-conversion 
means to change the signal of the aforementioned multiple channel of the output of the aforementioned image 
oppression means into a digital signal, A channel selection means to choose a request channel by digital processing 
among the signals of the aforementioned multiple channel contained in the output of the aforementioned 
A/D-conversion means is provided. A filter means for the input signal containing a multiple channel to be inputted, 
and for the receiver concerning the claim 2 of this invention to oppress the image band in frequency-conversion 
processing, and to output. The frequency-conversion means which it has an analog rectangular cross recovery means, 
and the input signal by which the image band was oppressed by the aforementioned filter means is inputted, bundles 
up the aforementioned multiple channel, and carries out frequency conversion to low-pass, An A/D-conversion means 
to change into a digital signal the signal of the aforementioned multiple channel in which frequency conversion was 
carried out by the aforementioned frequency-conversion means, A channel selection means to choose a request 
channel by digital processing among the signals of the aforementioned multiple channel contained in the output of the 
aforementioned A/D-conversion means, An image oppression means to oppress the aforementioned image band 
before processing of the aforementioned digital processing of the aforementioned channel selection means, during 
processing, or after processing is provided. 

[0035] In the claim 1 of this invention, after an image band is oppressed by the filter means, a multiple channel 
bundles up the input signal containing a multiple channel, and frequency conversion is carried out to low-pass by th 
frequency-conversion means. An image oppression means oppresses the image band of the signal of the multiple 
channel by which frequency conversion was carried out to low-pass. An A/D-conversion means changes the output 
of an image oppression means into a digital signal, and a channel selection means chooses a request channel among 
the signals of a multiple channel by digital processing. 

[0036] In the claim 2 of this invention, after an image band is oppressed by the filter means, a multiple channel 
bundles up the input signal containing a multiple channel, and frequency conversion is carried out to low-pass by the 
frequency-conversion means. An A/D-conversion means changes the output of a frequency-conversion means into a 
digital signal. A channel selection means chooses a request channel among the signals of a multiple channel by digital 
processing. An image oppression means oppresses an image band before processing of digital processing of this 
channel selection means, during processing, or after processing. 
[0037] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the gestalt of operation of this invention is 
explained in detail. Drawing 1 or drawing 4 is the block diagram showing the gestalt of 1 operation of the receiver 
concerning this invention. 

[0038] In drawing 1 , a RF signal carries out induction to an antenna 1 . The multiple channel of two or more systems is 
contained in the signal which an antenna 1 receives. The RF signal which carried out induction to the antenna 1 is 
supplied to the RF filter 77. The RF filter 77 oppresses the image component to a request wave. The output of the RF 
filter 77 is supplied to the rectangular recovery section 22. 

[0039] The rectangular recovery section 22 is analog composition, and the reference signal for a rectangular recovery 
(local oscillation output) is given from the fixed local oscillation section 23. The fixed local oscillation section 23 is set 
as the frequency of the signal band of the object system by which oscillation frequency asks for reception out of 
range. The rectangular recovery section 22 changes all the channels of inputted RF signal into the frequency of a low 
frequency band (DC near [ for example, ]) using a local oscillation output. 

[0040] The output of the rectangular recovery section 22 is supplied to the image oppression section 75. The image 
oppression section 75 is processing which accompanies rectangular recovery processing of the rectangular recovery 
section 22, oppresses the image component of the output of the rectangular recovery section 22, and outputs it to 
the A/D-conversion section 71. 

[0041] The A/D-conversion section 71 changes the inputted signal into a digital signal, and supplies it to the 
rectangular recovery section 72. The rectangular recovery section 72 is digital composition, and the local oscillation 
output which is a reference signal for a rectangular recovery is given from the adjustable local oscillation section 73. 
The adjustable local oscillation section 73 outputs the oscillation output of the oscillation frequency corresponding to 
the desired channel. The rectangular recovery section 72 carries out the rectangular recovery of the desired channel 
from the inputted signal using a local oscillation output, and outputs it to the channel selection section 74. The 
channel selection section 74 is digital composition, chooses the signal of a desired channel from the output of the 
rectangular recovery section 72, and outputs it. The channel selection section 74 consists of digital filters. 
[0042] It is only that the positions in which drawing 1 or drawing 4 forms the image suppression section 75 differ 
mutually. The image suppression section 76 performs the same operation as the image suppression section 75 by 
digital processing. That is, the receiver of drawing 2 forms the image suppression section 76 between the 
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A/D-conversion section 71 and the rectangular recovery section 72, the receiver of drawing 3 forms the image 
suppression section 76 between the rectangular recovery section 72 and the channel selection section 74, and the 
receiver of drawing 4 forms the image suppression section 76 in the latter part of the channel selection section 74. 
Although the image suppression sections 75 and 76 accompany rectangular recovery processing, depending on th 
method of the composition of a circuit, you may prepare them in which position after the rectangular recovery section 
22. 

[0043] Next, operation of the gestalt of the operation constituted in this way is explained with referenc to the 
spectrum view of drawing 5 . Drawing 5 (a) shows an input signal, drawing 5 (b) shows the output of the RF filter 77, 
drawing 5 (c) shows the output of the image suppression section 75, and drawing 5 (d) shows the output of the 
. channel selection section 74. In drawing 5 , the wave of choice is expressed with a slash and the image component is 
expressed with the grid. 

[0044] Now, the radio communications system channel made applicable to receiving shall be the channel 1 (ch1) - 
channel 8 (ch8) which are shown in drawing 5 (a). Here, ch1 shall be made into a request signal and selection 
reception shall be carried out out of ch1-ch8. 

[0045] In the gestalt of this operation, the frequency of the fixed local oscillation section 23 is set up out of range 
the band of all the channels of the target system ] at least as shown in drawing 5 (a), and reception — the band 
which contains the image component of a request signal at least among the unnecessary channels of the alien system 
is oppressed with the RF filter 77 which is an image suppression filter 

[0046] In the example of drawing 5 (a), a request wave is ch1 , and the band property of the RF filter 77 is set up so 
that the image signal (grid pattern) corresponding to this ch1 can be oppressed. With the RF filter 77, an image signal 
is oppressed and RF signal received with the antenna 1 is supplied to the rectangular recovery section 22. 
[0047] Theoretically, a band pass filter may constitute the RF filter 77, and, in the case of a ROWA local, a high—pass 
filter may constitute it like drawing 5 (a), and, in the case of an upper local, it may consist of low pass filters 
conversely. What is necessary is just to set up the band of the RF filter 77 like drawing 5 (a), in the case of the ROWA 
local, so that this image signal can be oppressed since the image signal corresponding to ch1 adjoins the channel 1 of 
the target system most in frequency. Drawing 5 (b) shows the output of the RF filter 77 after performing image 
suppression. As shown in the grid pattern of drawing 5 (b), the image signal component is oppressed. Usually, with the 
RF filter 77, image suppression of about 30-40dB is obtained. 

[0048] The rectangular recovery section 22 carries out the rectangular recovery of the output of the RF filter 77 
using the local oscillation output from the fixed local oscillation section 23. The signal by which the rectangular 
recovery was carried out is supplied to the image suppression section 75, and image suppression is carried out 
Drawing 5 (c) shows the output of the image suppression section 75. Local oscillation frequency fC Frequency 
conversion of the whole system containing all the channels ch1-ch8 is carried out to low-pass by the used 
rectangular recovery. And the image component (grid pattern) is fully oppressed by the image suppression section 75. 
The degree of image suppression of the image suppression section 75 incidental to the rectangular recovery is about 
30-40dB. Therefore, the degree of image suppression by the RF filter 77 and the image suppression section 75 is set 
to about 70dB or more, and practically sufficient image response characteristic is obtained. 

[0049] The output of the image suppression section 75 is supplied to the A/D-conversion section 71, all the channels 
of drawing 5 (c) bundle it up, and A/D conversion is carried out The output of the A/D-conversion section 71 is 
supplied to the rectangular recovery section 72. The rectangular recovery section 72 carries out the rectangular 
recovery of the request channel (the example of drawing 5 ch1) using the local oscillation output from the adjustable 
local oscillation section 73. Thereby, as shown in drawing 5 (d), ch1 gets over. The channel selection section 74 
chooses and outputs the request channel ch1 from a rectangular recovery output. 

[0050] Thus, in the gestalt of this operation, the wide band receiver excellent in the versatility which enabled the 
recovery and selection of a request channel by digital processing is realized by continuing and carrying out package 
reception and carrying out A/D conversion of the input signal to all the system bands (ch1-ch8). And by setting up 
the oscillation frequency of the fixed local oscillation section 23 outside a system band, it makes it possible to form 
the RF filter 77 which oppresses an image component, and degree of image suppression sufficient with the image 
suppression section 75 and the RF filter 77 which are prepared after the rectangular recovery section 22 has been 
obtained. Thereby, a good image suppression property is acquired. Moreover, since the bandwidth of the digital filter of 
the channel selection section 74 and a cut off frequency can be flexibly controlled and changed with external control, 
it can respond to two or more systems by which bandwidth differs easily. 

[0051] Drawing 6 is the circuit diagram showing the gestalt of other operations of this invention, and shows the 
concrete circuit of the gestalt of operation of drawing 1 . 

[0052] The output of an antenna 1 is supplied to the band pass filter 81 which constitutes the RF filter 77. A band 
pass filter 81 oppresses the image component of the inputted signal, and outputs it to the rectangular recovery 
section 22. By local VCO 82 and the phase shifter 6 which constitute the fixed local oscillation section 23, the local 
oscillation output used as a reference signal is supplied to mixers 3 and 4. Mixers 3 and 4 carry out the rectangular 
recovery of the inputted signal using a local oscillation output, and a low-pass band carries out frequency conversion, 
and they are supplied to low pass filters 7 and 8. 

[0053] Low pass filters 7 and 8 band-limit the output of mixers 3 and 4. The output of a low pass filter 7 is supplied to 
a phase shifter 61, and the output of a low pass filter 8 is supplied to an adder 62. Only pi/2, a phase shifter 61 
carries out the phase shift of the output of a low pass filter 7, and gives it to an adder 62. The image suppression 
section 75 is constituted by low pass filters 7 and 8, a phase shifter 61, and the adder 62, and an adder 62 is 
subtracting the output of a low pass filter 8 from the output of a phase shifter 61. and supplies the output which 
oppressed the image component to A/D converter (A/D) 63. 

[0054] After A/D converter 63 bundles up the signal of all the inputted channels and changes it into a digital signal, it 
is outputted to the multipliers 65 and 66 of the digital processing section 64. A local oscillation output is given from 
local VCO 67 which multipliers 65 and 66 constitute the rectangular recovery section 72, and constitutes the 
adjustable local oscillation section 73, and a phase shifter 68. Multipliers 65 and 66 recover a desired channel from all 
the inputted channels using a local oscillation output Local VCO 67 is set as the frequency corresponding to the 
frequency of a request channel. 

[0055] The output of multipliers 65 and 66 is supplied to low pass filters 69 and 70, respectively. Low pass filters 69 
and 70 constitute the channel selection section 74, choose a request channel, and output the signal of I and a Q-axis. 
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[0056] Thus, in the gestalt of the constituted operation, if the signal of drawing 5 (a) carries out induction to an 
antenna 1, as shown in drawing 5 (b), a repressed RF signal will be acquired for an image component by the band pass 
filter 81. The oscillation frequency fC of local VCO 82 is set up out of band [ all channels ], and multipliers 3 and 4 
perform a rectangular recovery using the oscillation output of local VCO 82, and carry out frequency conversion of all 
the channels to low-pass. 

[0057] The output of a multiplier 3 is supplied to an adder 62 through the back phase shifter 61 band-limited by the 
low pass filter 7, and the output of a multiplier 4 is supplied to the back adder 62 band-limited by the low pass filter 8, 
and an image component is further oppressed by the addition processing by the adder 62. The analog rectangular 
cross recovery output shown in drawing 5 (c) is obtained from an adder 62. 

[0058] After the output of an adder 62 is changed into a digital signal by A/D converter 63, it is supplied to the digital 
processing section 64. The multipliers 65 and 66 of the digital processing section 64 carry out the rectangular 
recovery of the inputted signal using the oscillation output corresponding to the request channel from local VCO 67. 
In this way, the rectangular recovery output shown in drawing 5 (d) is obtained. Low pass filters 69 and 70 choose only 
the request channel ch1 t and output it as I and a Q signal. 

[0059] Thus, in the gestalt of this operation, even mixers 3 and 4, fixed local VCO 82, pi/2 phase shifter 6, low pass 
filters 7 and 8, pi/2 phase shifter 61, and the adder 62 are performing image suppression. This composition serves as a 
well-known image suppression mixer (image rejection mixer), and can realize image suppression of about 30dB. 
Therefore, it can combine with the degree (30-40dB) of image suppression of a band pass filter 81, and the whole 
receiver can attain the degree of image suppression of about 60-70dB or more. 

[0060] Drawing 7 is the circuit diagram showing the gestalt of other operations of this invention. In drawing 7 , the 
same sign is given to the same component as drawing 6 , and explanation is omitted. 

[0061] The gestalt of this operation realizes the function of pi/2 phase shifter 61 of drawing 6 using fixed local VCO 
87, mixers 85 and 86, and pi/2 phase shifter 88. It oscillates on the predetermined oscillation frequency fC2, and fixed 
local VCO 87 outputs an oscillation output to a phase shifter 88. A phase shifter 88 carries out the phase shift of the 
oscillation output only pi/2, and gives the oscillation output mutually reversed to multipliers 85 and 86. Multipliers 85 
and 86 carry out the multiplication of the oscillation output from a phase shifter 88 to the output of low pass filters 7 
and 8, respectively, and output it to an adder 62. 

[0062] Thus, in the gestalt of the constituted operation, the output of low pass filters 7 and 8 is given to multipliers 85 
and 86, becomes in phase, and is supplied to an adder 62. In this way, an image component is oppressed by the adder 
62. That is, also in the gestalt of operation of drawing 7 , like the gestalt of operation of drawing 6 , it sets by adder 62 
output and an image suppression mixer (image rejection mixer) consists of a mixer 3 and four inputs. 
[0063] Drawing 8 is the circuit diagram showing the gestalt of other operations of this invention, and shows the 
concrete circuit of the gestalt of operation of drawing 2 . In drawing 8 , the same sign is given to the same component 
as drawing 6 , and explanation is omitted. 

[0064] While replacing the gestalt of this operation with A/D converter 63 and adopting A/D converters 91 and 92, 
the point which replaced with the phase shifter 61 and the adder 62, respectively, and adopted the phase shifter 93 
and the adder 94 differs from the gestalt of operation of drawing 6 . A/D converters 91 and 92 change the output of 
low pass filters 7 and 8 into a digital signal, and output it to a phase shifter 93 or an adder 94, respectively. By digital 
processing, only pi/2, a phase shifter 93 carries out the phase shift of the output of A/D converter 91, and outputs it 
to an adder 94. By digital processing, an adder 94 subtracts the output of A/D converter 92 from the output of a 
phase shifter 93, and outputs a subtraction result to the digital processing section 64. That is, the gestalt of this 
operation considers the phase shifter 93 or subsequent ones equivalent to pi/2 phase shifter 61 of drawing 6 as digital 
composition. Suppression of an image component is performed by a phase shifter 93 and the adder 94. 
[0065] Thus, in the gestalt of the constituted operation, after carrying out digital conversion of the output of low pass 
filters 7 and 8, it is only differing from an operation of the gestalt of operation of drawing 6 in that image suppression 
is performed. 

[0066] Thus, although the gestalt of this operation is the same as the gestalt of operation of drawing 6 functionally, 
since a phase shifter 93 is digital composition, pi/2 wide band phase shifter is easy to consist of pi/2 phase shifters 
61 of an analog. However, since two A/D converters 91 and 92 are needed, power consumption increases. In addition, 
even if it replaces with pi/2 phase shifter 93 and prepares in the preceding paragraph of A/D converters 91 and 92 as 
analog pi / 2 phase shifter with the composition of drawing 8 , it is clear to present the same operation. 
[0067] Drawing 9 is the circuit diagram showing the gestalt of other operations of this invention. In drawing 9 , the 
same sign is given to the same component as drawing 8 , and explanation is omitted. 

[0068] The gestalt of this operation is fixed local VCO 103 of digital composition of the function of pi/2 phase shifter 
93 of drawing 8 , a mixer 101, 102, and pi/2 phase shifter 104. It uses and realizes. Fixed local VCO 103 It oscillates 
on the predetermined oscillation frequency fC2, and is a phase shifter 1 04 about an oscillation output. It outputs. 
Phase shifter 104 The phase shift of the oscillation output is carried out only pi/2, and it is a multiplier 101 and 102. 
The oscillation output reversed mutually is given. A multiplier 101 and 102 It is a phase shifter 104 to the output of 
A/D converters 91 and 92, respectively. The multiplication of the oscillation output of a shell is carried out, and it 
outputs to an adder 94. 

[0069] Thus, it sets in the gestalt of the constituted operation and the output of A/D converters 91 and 92 is a 

multiplier 101 and 102. It is given, becomes in phase and an adder 94 is supplied. In this way, an image component is 

oppressed by the adder 94. That is, it sets in the gestalt of operation of drawing 9 , and is fixed local VCO 103, a 

mixer 101, 102, and pi/2 phase shifter 104. And an adder 94 realizes suppression of an image. 

[0070] Thus, also in the gestalt of this operation, the same effect as the gestalt of operation of drawing 8 can be 

acquired. 

[0071] Drawing 10 is the circuit diagram showing the gestalt of other operations of this invention, and shows the 
concrete circuit of the gestalt of operation of drawing 3 . In drawing 10 , the same sign is given to the same 
component as drawing 8 , and explanation is omitted. 

[0072] Setting in the gestalt of this operation, the output of A/D converter 91 is a multiplier 1 1 1 and 1 1 3. It is 
supplied and the output of A/D converter 92 is a multiplier 1 1 2 and 1 1 4. It is supplied. Phase shifter 1 1 6 The phase 
shift of the oscillation output of adjustable local VCO 67 is carried out only pi/2, and it is a multiplier 1 1 1 and 1 14. A 
multiplier 112 and 113 The oscillation output reversed mutually, respectively is supplied, multiplier 1 1 1 Or the signal 
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and phas shifter 116 into which 114 was inputted from — the multiplication of the oscillation output is carried out 
and a rectangular recovery is performed 

[0073] A multiplier 1 1 1 and 1 1 2 An output is an adder 1 1 7. It is given and is a multiplier 113 and 114. An output is an 
adder 1 1 8. It is given. Adder 1 1 7 A multiplier 1 1 1 and 1 1 2 By subtracting an output an image component is oppress d 
and it is a low pass filter 1 19. It outputs. Adder 1 18 A multiplier 113 and 1 14 By subtracting an output an imag 
component is oppressed and it is a low pass filter 120. It outputs. A low pass filter 119 and 120 Only the channel of 
choice is chosen from the inputted signal, and it outputs as I and a Q signal. 

[0074] Thus, it sets in the gestalt of the constituted operation and is an adder 1 1 7 and 1 1 8. Image suppression is 
performed. That is, the image suppression mixer (image rejection mixer) consists of a mixer 3 and four inputs even the 
digital adder 1 1 7 and 1 1 8. When the signal shown in drawing 5 (a) shall be received and the selection recovery of the 
ch1 shall be carried out with an antenna 1, the output of a band pass filter 81 is shown in drawing 5 (b). 
[0075] And it is an adder 1 1 7 and 1 1 8, without passing through the state, of drawing 5 (c). The recovery output of the 
image repressed request channel ch1 shown in drawing 5 (d) is obtained from an output. A low pass filter 119 and 120 
The request channel ch1 is chosen and it outputs as I and a Q signal. 

[0076] Thus, also in the gestalt of the constituted operation, the same effect as the gestalt of each above-mentioned 
implementation can be acquired. 

[0077] That is, the receiver in the gestalt of operation of drawing 10 can obtain the high degree of image suppression 
from performing rectangular recovery processing for a channel selection by digital processing to the receiver shown 
by drawing 31 (a) shown in the conventional example. Moreover, the low pass filter 1 19 for choosing a request channel 
and 1 20 It is digital composition and can respond to change of a band and a cut off characteristic etc. easily. 
[0078] Moreover, the receiver in the gestalt of operation of drawing 1 0 can obtain sufficient degree of image 
suppression from having the band pass filter 81 which functions as an RF filter 77 to the receiver shown by drawing 
32 (a) shown in the conventional example. Moreover, adjustable local VCO 67 for choosing a request channel is digital 
composition, and it is possible to obtain a highly precise oscillation output over a wide band. Moreover, since it is 
digital composition, frequency can be changed programmably. 

[0079] Moreover, the receiver in the gestalt of operation of drawing 1 0 can obtain sufficient degree of image 
suppression from having the band pass filter 81 which functions as an RF filter 77 also to the receiver shown by 
drawing 33 (a) shown in the conventional example. Moreover, the filters 7 and 8 in the gestalt of this operation 
although it is necessary to change a property in analog with the composition of drawing 33 (a) according to a selector 
channel with a mixer 3 and the filter 51 of the 4 latter part are the objects for anti-aliasing, and the filter for a 
channel selection is a digital filter 119 and 120. Since it constitutes, it can respond to change of a selector channel 
flexibly. 

[0080] Drawing 1 1 is the circuit diagram showing the gestalt of other operations of this invention, and shows the 
concrete circuit of the gestalt of operation of drawing 4 . In drawing 1 1 , the same sign is given to the same 
component as drawing 10 , and explanation is omitted. 

[0081] The gestalt of this operation is a low pass filter 1 19. It replaces with and is a low pass filter 121 and 122. It 
adopts and is a low pass filter 120. It replaces with and is a low pass filter 123 and 124. The adopted point differs from 
the gestalt of operation of drawing 10 . A low pass filter 121 and 1 22 It is a multiplier 1 1 1 and 1 1 2, respectively. A 
request channel component is chosen from an output and it is an adder 1 17. It outputs. Moreover, a low pass filter 
123 and 124 It is a multiplier 113 and 114, respectively. A request channel component is chosen from an output and it 
is an adder 1 18. It outputs. That is, in the gestalt of this operation, the image suppression section is prepared in the 
last stage. 

[0082] Thus, also in the gestalt of the constituted operation, the same operation as the gestalt of operation of drawing 
1_0 is performed. Although the amount of operations of the gestalt of this operation of a filter portion increases as 
compared with the gestalt of operation of drawing 10 , there is an advantage that ready-made articles, such as the 
Harris company "HSP50027", can be used, about the two digital processing sections enclosed with the dashed line. 
[0083] thus, in the gestalt of this operation, while the same effect as the gestalt of operation of drawing 10 is 
acquired, it has the advantage that a wide band receiver can be constituted easily, by using the existing digital 
processing section 

[0084] Drawing 1 2 is the circuit diagram showing the gestalt of other operations of this invention. In drawing 12 , the 
same sign is given to the same component as drawing 6 , and explanation is omitted. The gestalt of this operation is 
the example which enabled reception of two or more systems which has a multiple channel, respectively. 
[0085] Now, the input signal of an antenna 1 shall be a signal containing the systems A, B, and C which have a 
multiple channel, respectively, the receiver in the gestalt of operation of drawing 6 is shown in drawing 13 — as — all 
the bands of all the channels of Systems A, B, and C — out of range — the oscillation frequency setting of local VCO 
82 — it carries out In this case, the optimal frequency characteristics for image suppression differ for every signal of 
Systems A, B, and C about a band pass filter 81. That is, the frequency of low pass filters 7 and 8 becomes high at 
the order of Systems A, B, and C, and bird clappers are it idea ** that implementability is difficult from the power 
consumption of low pass filters 7 and 8, and a viewpoint of bandwidth. 

[0086] Then, in the gestalt of this operation, the oscillation frequency of local VCO is changed for every system. That 
is, it replaces with a band pass filter 81, and the gestalt of this operation is a band pass filter 131. Or 133 While 
preparing, it replaces with local VCO 82, and it is local VCO 1 34. The adopted point differs from the gestalt of 
operation of drawing 6 . Band pass filter 131 Or 133 It is the band pass filter set as a frequency band which is 
mutually different. Local VCO 134 It oscillates on the oscillation frequency corresponding to each systems A, B, and 
C. In addition, each oscillation frequency is set up out of band [ each system ], respectively. 

[0087] Next, operation of the gestalt of the operation constituted in this way is explained with reference to drawing 14 
. Drawing 14 is a spectrum view for explaining operation in the case of applying to two or more systems. In drawing 14 
, Systems A, B, and C are systems of a frequency band different, respectively. 

[0088] The input signal of an antenna 1 is a band pass filter 131. Or 133 It is given. Band pass filter 131 Or 133 
Corresponding to the band of Systems A, B, and C, an image component is oppressed, respectively and it outputs to 
multipliers 3 and 4, respectively. That is, when receiving System A, it is a band pass filter 131. When oppressing an 
image component and receiving Systems B and C similarly, it is a band pass filter 132 and 133, respectively. An image 
component is oppressed. 

[0089] Moreover, local VCO 134 Oscillation frequency is changed to each systems A and B and every C. Each system 
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is put in block the whole system band, and a rectangular recovery is carried out Other operations ar the same as 
that of the gestalt of operation of drawing 6 . 

[0090] namely, a channel switch within each system — local VCO 134 **** — it does not carry out but the digital 
processing by adjustable local VCO 67 performs to the last Moreover, by the analog filter, low pass filters 69 and 70 
also perform a channel selection in digital one, without carrying out 

[0091] Thus, in the gestalt of this operation, even when receiving two or more systems of a different band with two or 
more channels, respectively, a filter shape can be attained easily. 

[0092] In addition, in the gestalt of operation of drawing 12 , although it was made to correspond to the composition of 
drawjng 6 and RF filter and analog local VCO were changed, it applies to the gestalt of operation of drawing 7 or 
drawing 1 1 , and it is clear for the same change to be possible. 

[0093] Drawing 1 5 or drawing 1 8 is the block diagram showing the gestalt of other operations of this invention. In 
drawing 1 5 or drawing 1 8 , the same sign is given to the same component as drawing 1 or drawing 4 , and explanation 
is omitted. 

[0094] By the way, the A/D-conversion section 71 is premised on carrying out A/D conversion of all of the system 
band of channels ch1-ch8 in the composition shown in drawing 1 or drawing 4 . Generally, the system band of radio is 
20MHz or more, and in order to receive all the bands of channels ch1-ch8, the A/D converter of a wide band is very 
required for it Although there is especially no problem in such an A/D converters having become realizable 
technically and applying to a base station with progress of a device in recent years, about especially application to a. 
terminal, it is power consumption and the field of thermolysis and the latest utilization is difficult 
[0095] Then, in the gestalt of this operation, it is dividing the target system band into two or more sub bands, and 
receiving, and minimum versatility is secured by reducing the burden of an A/D converter and performing a channel 
selection programmably. 

[0096] It replaces with the RF filter 77, the fixed local oscillation section 23, the image suppression sections 75 and 
76, and the A/D-conversion section 71, and the gestalt of this operation is the RF filter 201, the adjustable local 
oscillation section 202, the image suppression section 205, and 206, respectively. And the A/D-conversion section 
203 The adopted point differs from the gestalt of operation of drawing 1 or drawing 4 . 

[0097] In addition, drawing 1 5 or drawing 18 is the image suppression section 205 and 206 like drawing 1 or drawing 4 . 
It is only that the positions to prepare differ mutually. Image suppression section 206 Image suppression section 205 
Digital processing performs same operation. 

[0098] Adjustable local oscillation section 202 Unlike the fixed local oscillation section 23 shown in drawing 1 or 
drawing 4 , oscillation frequency is adjustable. Adjustable local oscillation section 202 By setting up oscillation 
frequency suitably, the rectangular recovery section 22 can divide a system band (ch1-ch8) into two or more sub 
bands, and a rectangular recovery can be carried out and it is the A/D-conversion section 203. A/D-conversion 
processing can be performed now for every sub band. 

[0099] The signal from an antenna 1 is the RF filter 201. It is given. RF filter 201 The image component to a request 
wave is oppressed and it outputs to the rectangular recovery section 22. In the rectangular recovery section 22, it is 
the local oscillation section 202. An oscillation output is given. Adjustable local oscillation section 202 An oscillation 
output is adjustable and is the adjustable local oscillation section 202. Two or more oscillation outputs for dividing and 
processing a system band in two or more sub bands are outputted. 

[0100] The rectangular recovery section 22 changes inputted RF signal into the frequency of a low frequency band 
(DC near [ for example, ]) for every sub band using a local oscillation output 

[0101] At drawing 1 5 , the output of the rectangular recovery section 22 is the image suppression section 205. It is 
supplied. Image suppression section 205 It is the processing which accompanies rectangular recovery processing of 
the rectangular recovery section 22, the image component of the output of the rectangular recovery section 22 is 
oppressed, and it is the A/D-conversion section 203. It outputs. A/D-conversion section 203 Image suppression 
section 205 An output is changed into a digital signal and it outputs to the rectangular recovery section 72. 
[0102] At drawing 1 6 or drawing 18 , the output of the rectangular recovery section 22 is the A/D-conversion section 
203. It is given and is changed into a digital signal. It sets to drawing 1 6 and is the A/D-conversion section 203. An 
output is the image suppression section 206. It is given. Image suppression section 206 An image component is 
oppressed by digital processing. For example, the image suppression section 206 Processing is performed as 
processing incidental to rectangular recovery processing of the rectangular recovery section 22. Image suppression 
section 206 An output is supplied to the rectangular recovery section 72. 

[0103] At drawing 1 7 and drawing 1 8 , it is the A/D-conversion section 203. An output is given to the rectangular 
recovery section 72. At drawing 17 , the output of the rectangular recovery section 72 is the image suppression 
section 206. It is given. Image suppression section 206 It is the processing incidental to rectangular recovery 
processing of the rectangular recovery section 72, and the image component of the output of the rectangular 
recovery section 72 is oppressed by digital processing, and it outputs to the channel selection section 74. 
[0104] At drawing 18 , the output of the rectangular recovery section 72 minds the channel selection section 74, and 
is the image suppression section 206. It is given. For example, the image suppression section 206 Processing is 
performed as processing incidental to rectangular recovery processing of the rectangular recovery section 72. 
[0105] The image suppression section 205 and 206 Since rectangular recovery processing is performed for every sub 
band, it can set up more narrowly than the gestalt of operation of the band of the filter for anti ERIASU of drawing 1 
or drawing 4 . 

[0106] Moreover, RF filter 201 Since latter processing is performed for every sub band even if it attaches, it is better 
than drawing 1 or the RF filter 77 of drawing 4 in a low property. On the contrary, when the filter of the same property 
as the RF filter 77 is used, it is the RF filter 201. The magnitude of attenuation of the image band to depend improves. 

[0107] Moreover, the A/D-conversion section 203 The rectangular recovery section 22 or the image suppression 
section 205 An output is changed into a digital signal and it is the image suppression section 206. Or it outputs to the 
rectangular recovery section 72. A/D-conversion section 203 What is necessary is to also set and just to perform 
conversion to a digital signal for every sub band, and the band to change is narrow. 

[0108] Next, operation of the form of the operation constituted in this way is explained with reference to drawing 19 
and the spectrum view of drawing 20 about the case of drawing 1 5 . For drawing 1 9 (a) and drawing 20 (a), an input 
signal is shown, drawing 1 9 (b) and drawing 20 (b) show the output of the RF filter 201, and drawing 1 9 (c) and drawing 
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20 (c) are the image oppression section 205. An output is shown and drawing 1 9 (d) and drawing 20 (d) show the 
output of the channel selection section 74. Drawing 19 shows the case where the channel of either ch1 or-ch4 is 
chosen, and drawing 20 shows the case where the channel of either ch5 or— ch8 is chosen. In drawing 1 9 and drawing 
20 , the wave of choice is expressed with a slash and the image component is expressed with the grid. 
[0109] Now, the radio communications system channel made applicable to receiving shall be the channel 1 (ch1) - 
channel 8 (ch8) which are shown in drawing 19 (a) and drawing 20 (a). Here, ch1 or ch5 shall be made into a request 
signal, and selection reception shall be carried out out of ch1-ch8. In this case, with the form of this operation, 
ch1-ch8 are divided into two or more sub bands, and an analog rectangular cross r covery is performed for every sub 
band. For example, when it shall divide into two sub bands of ch1-ch4, and ch5-ch8, it is the adjustable local 
oscillation section 202. What is necessary is just to output the output of two oscillation frequency. 
[01 10] That is, the frequency of the adjustable local oscillation section 202 is set as the local oscillation frequency L, 
as it shows in drawing 1 9 (a), in carrying out selection reception of one of the ch1-ch4 channels, and in carrying out 
selection reception of the one channel of ch5-ch8, as shown in drawing 20 (a), it sets the frequency of the adjustable 
local oscillation section 202 as the local oscillation frequency H. 

[0111] The delta frequency of the local oscillation frequency L and the local oscillation frequency H is set to the 
frequency of the difference of two sub bands, i.e., the frequency of the difference of ch5 and ch1. Generally, it is the 
adjustable local oscillation section 202. What is necessary is just to output by the delta frequency equivalent to the 
bandwidth of a sub band which divides the oscillation output of the number of sub bands to divide, in order to divide 
the target system band into a sub band. 

[01 12] and reception — RF filter 201 which is an image oppression filter about the band which contains the image 
component of a request signal at least among the unnecessary channels of the alien system (system for un-) It 
oppresses. In this case, since a margin arises by 4ch(es) in a low-pass side as compared with the example of drawing 
5 , it is the RF filter 201. Composition can be made easy. Drawing 1 9 (b) and drawing 20 (b) are the RF filter 201 after 
performing image oppression. The output is shown. As shown in drawing 1 9 (b) and the grid pattern of drawing 20 (b), 
the image signal component is oppressed. 

[0113] By carrying out the rectangular recovery of ch1-ch4 using the local oscillation frequency L, and carrying out 
the rectangular recovery of ch5~ch8 using the local oscillation frequency H, the rectangular recovery section 22 of an. 
analog carries out frequency conversion of each of ch1-ch4, and ch5-ch8 to the same frequency band, as shown in 
drawing 1 9 (c) and drawing 20 (c). 

[01 14] Therefore, when receiving the request channel in ch1-ch4, or when receiving the request channel in ch5-ch8, 
it is the image oppression section 205. It can carry out and a common anti ERIASU filter (low pass filter) can be used. 
Image oppression section 205 The latter A/D-conversion section 203 The anti ERIASU filter of a sake is constituted 
and they are drawing 1 or the image oppression section 205 of drawing 4 . Rather than the anti ERIASU filter to 
constitute, a band can be made into a half in this example. 

[0115] Image oppression section 205 An output is the A/D-conversion section 203. Jt sets, and the amount of four 
each of ch1-ch4, and ch5-ch8 is collectively carried out [ A/D conversion ]. 

[01 1 6] And in choosing the channel of either ch1 or-ch4, as shown in drawing 1 9 (c), the frequency of the adjustable 
local oscillation section 73 is doubled with the request channel of ch1-ch4, and by the digital rectangular cross 
recovery section 72, a rectangular recovery is carried out in digital one and it chooses a request channel ( drawing 1 9 
ch1) in the channel selection section 74 ( drawing 1 9 (d)). 

[01 1 7] Moreover, similarly, when choosing the channel of either ch5 or-ch8, as shown in drawing 20 (c), the frequency 
of the adjustable local oscillation section 73 is doubled, a rectangular recovery is carried out in digital one, and a 
request channel ( drawing 20 5 ch(es)) is chosen as the request channel of ch5-ch8 in the channel selection section 
74 ( drawing 20 (d)). 

[0118] In addition, it is the RF filter 201 which the image signal 22 of ch1-ch8 is the preceding paragraph of the 
rectangular recovery section 22 of an analog even when using any of the local oscillation frequency L and the local 
oscillation frequency H. and is an image oppression filter. It oppresses ( drawing 1 9 (a), drawing 20 (a)). This RF filter 
201 It is the same filter irrespective of the local oscillation frequency L and the local oscillation frequency H 
[0119] Thus, since the processing after rectangular recovery processing of an analog is divided into a sub band and 
performed in the form of this operation, it is the image oppression section 205. A band can be narrowly set up 
according to the number of sub bands, therefore it is the A/D-conversion section 203. Since a signal passband can be 
narrowed, it is the A/D-conversion section 203. Low-power-ization can be attained. 

[0120] Moreover, it is the RF filter 201 as a result by which the necessary band was reduced. A margin can arise in an 
image oppression property and the magnitude of attenuation in an image band can be raised. ■ 
[0121] In addition, with the form of this operation, package reception of ch1-ch8 will be carried out, and a request 
wave will be chosen by the digital filter as compared with the case where a request channel is chosen using a digital 
filter, from the few numbers of channels (the example of drawing 19 and drawing 20 four channels). Therefore, 
although versatility retreats as compared with the form of operation of drawing 1 or drawing 4 , the flexibility in the 
point that a multiple channel can be received collectively and a channel selection can be performed in a programmable 
digital filter is maintained. That is, since the bandwidth of the digital filter of the channel selection section 74 and a 
cut off frequency can be flexibly controlled and changed with external control, it can respond to two or more systems 
by which bandwidth differs easily. Moreover, it is the same as that of the form of operation of drawing 1 or drawing 4 
that sufficient image oppression effect is acquired by the two image oppression sections 205 and 206. 
[0122] Drawing 21 is the circuit diagram showing the gestalt of other operations of this invention, and shows the 
concrete circuit of the gestalt of operation of drawing 1 5 . In drawing 21 , the same sign is given to the same 
component as drawing 6 , and explanation is omitted. 

[0123] The output of an antenna 1 is the RF filter 201. The band pass filter 21 1 to constitute is supplied. A band pass 
filter 211 oppresses the image component of the inputted signal, and outputs it to the rectangular recovery section 
22. Adjustable local oscillation section 202 Local VCO 212 to constitute And by the phase shifter 6, the local 
oscillation output used as a reference signal is supplied to mixers 3 and 4. The rectangular recovery of the inputted 
signal is carried out using a local oscillation output, a low-pass band carries out frequency conversion, and mixers 3 
and 4 are a low pass filter 213 and 214. It supplies. 

[0124] A low pass filter 213 and 214 The output of mixers 3 and 4 is band-limited. Low pass filter 213 A phase shifter 
61 is supplied and an output is a low pass filter 214. An output is supplied to an adder 62. A phase shifter 61 is a low 
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pass filter 213. Only pi/2, the phase shift of the output is carried out and it is given to an adder 62. It is the image 
suppression section 205 by the phase shifter 61 and the adder 62. It is constituted and an adder 62 is a low pass filter 
214 from the output of a phase shifter 61. It is A/D converter (A/D) 21 5 about the output which is subtracting an 
output and oppressed the image component. It supplies. A/D converter 215 After changing the signal of ail the 
inputted channels into a digital signal collectively, it outputs to the multipliers 65 and 66 of the digital processing 
section 64. 

[01 25] Thus, when the signal of drawing 1 9 (a) or drawing 20 (a) carries out induction to an antenna 1 in the gestalt of 
the constituted operation, it is a band pass filter 201. As shown in drawing 1 9 (b) and drawing 20 (b), a repressed RF 
signal is acquired for an image component Local VCO 212 For the oscillation frequency fC (drawing 19 L and drawing 
20 H), it is set up out of band [ the channel of an object system ], and multipliers 3 and 4 are local VCO 212. A 
rectangular recovery is performed using an oscillation output and frequency conversion is carried out to low-pass for 
every sub band. 

[0126] The output of a multiplier 3 is supplied to an adder 62 through the back phase shifter 61 band-limited by the 
low pass filter 213, and the output of a multiplier 4 is a low pass filter 214. The band-limited back adder 62 is supplied 
and an image component is further oppressed by the addition processing by the adder 62. The analog rectangular 
cross recovery output shown in drawing 19 (c) or drawing 20 (c) is obtained from an adder 62. 

[0127] The output of an adder 62 is A/D converter 215. After being changed into a digital signal, the digital processing 
section 64 is supplied. The multipliers 65 and 66 of the digital processing section 64 carry out the rectangular 
recovery of the inputted signal using the oscillation output corresponding to the request channel from local VCO 67. 
In this way. the rectangular recovery output shown in drawing 19 (d) or drawing 20 (d) is obtained. Low pass filters 69 
and 70 choose only a request channel ( drawing 1 9 ch1 and drawing 20 ch5), and output it as I and a Q signal. 
[0128] Thus, in the gestalt of this operation, even mixers 3 and 4, adjustable local VCO 212, pi/2 phase shifter 6, a 
low pass filter 213, 214, pi/2 phase shifter 61, and the adder 62 are performing image suppression like drawing 6. This 
composition serves as a well-known image suppression mixer (image rejection mixer), and can realize image 
suppression of about 30dB, Therefore, band pass filter 21 1 It can combine with the degree (30-40dB) of image 
suppression, and the whole receiver can attain the degree of image suppression of about 60-70dB or more. Moreover, 
adjustable local VCO 212 Since it uses and is processing for every sub band, it is a band pass filter 21 1, a low pass 
filter 213, and 214. And A/D converter 215 Composition can be made easy. 

[0129] Drawing 22 is the circuit diagram showing the form of other operations of this invention. In drawing 22, the 
same sign is given to the same component as drawing 7 and drawing 21, and explanation is omitted. 
[0130] The form of this operation realizes the function of pi/2 phase shifter 61 of drawing 6 using fixed local VCO 87, 
mixers 85 and 86, and pi/2 phase shifter 88. It oscillates on the predetermined oscillation frequency fC2, and fixed 
local VCO 87 outputs an oscillation output to a phase shifter 88. A phase shifter 88 carries out the phase shift of the 
oscillation output only pi/2, and gives the oscillation output mutually reversed to multipliers 85 and 86. Multipliers 85 
and 86 are a low pass filter 213 and 214, respectively. The multiplication of the oscillation output from a phase shifter 
88 is carried out to an output, and it outputs to an adder 62. 

[0131] Thus, it sets in the form of the constituted operation and is a low pass filter 213 and 214. An output is given to 
multipliers 85 and 86 and is supplied to an adder 62. In this way, an image component is oppressed by the adder 62. 
That is, since it sets by adder 62 output and the image oppression mixer (image rejection mixer) is processing for 
every sub band with composition **** from a mixer 3 and four inputs like the form of operation of drawing 21 also in 
the form of operation of drawing 22, it is a band pass filter 21 1, a low pass filter 213, and 214. And A/D converter 215 
Composition can be made easy. 

[0132] Drawing 23 is the circuit diagram showing the form of other operations of this invention, and shows the 
concrete circuit of the form of operation of drawing 16. In drawing 23, the same sign is given to the same component 
as drawing 8 and drawing 21, and explanation is omitted. 

[0133] It replaces with A/D converter 63 and the form of this operation is A/D converter 216 and 217. While adopting, 
the point which replaced with the phase shifter 61 and the adder 62, respectively, and adopted the phase shifter 93 
and the adder 94 differs from the form of operation of drawing 21. A/D converter 216 and 217 A low pass filter 213 
and 214 An output is changed into a digital signal and it outputs to a phase shifter 93 or an adder 94, respectively. A 
phase shifter 93 is A/D converter 216 by digital processing. Only pi/2, the phase shift of the output is carried out and 
it is outputted to an adder 94. An adder 94 is the output of a phase shifter 93 to A/D converter 217 by digital 
processing. An output is subtracted and a subtraction result is outputted to the digital processing section 64. That is, 
the form of this operation considers the phase shifter 93 or subsequent ones equivalent to pi/2 phase shifter 61 of 
drawing 21 as digital composition. Oppression of an image component is performed by a phase shifter 93 and the 
adder 94. 

[0134] Thus, it sets in the form of the constituted operation and is a low pass filter 213 and 214. After carrying out 
digital conversion of the output, it is only differing from an operation of the form of operation of drawing 21 in that 
image oppression is performed. 

[0135] Thus, although the form of this operation is the same as the form of operation of drawing 21 functionally, since 
a phase shifter 93 is digital composition, pi/2 wide band phase shifter is easy to consist of pi/2 phase shifters 61 of 
an analog. However, two A/D converters 216 and 217 Since it is needed, power consumption increases. In addition, it 
replaces with pi/2 phase shifter 93 with the composition of drawing 23, and is A/D converter 216 and 217. Even if it 
prepares in the preceding paragraph as analog pi / 2 phase shifter, it is clear to present the same operation. 
[0136] Drawing 24 is the circuit diagram showing the form of other operations of this invention. In drawing 24, the 
same sign is given to the same component as drawing 9 and drawing 23. and explanation is omitted. 
[0137] The form of this operation is fixed local VCO 103 of digital composition of the function of pi/2 phase shifter 93 
of drawing 23, a mixer 101, 102, and pi/2 phase shifter 104. It uses and realizes. Fixed local VCO 103 It oscillates on 
the predetermined oscillation frequency fC2, and is a phase shifter 104 about an oscillation output It outputs. Phase 
shifter 104 The phase shift of the oscillation output is carried out only pi/2, and it is a multiplier 101 and 102. The 
oscillation output reversed mutually is given. A multiplier 101 and 102 It is A/D converter 216 and 217, respectively. It 
is a phase shifter 104 to an output The multiplication of the oscillation output of a shell is carried out and it outputs 
to an adder 94. 

[0138] Thus, it sets in the form of the constituted operation and is A/D converter 216 and 217. An output is a 
multiplier 101 and 102. It is given, becomes in phase and an adder 94 is supplied. In this way, an image component is 
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oppressed by the adder 94. That is, it sets in the form of operation of drawing 24, and is fixed local VCO 103. a mixer 
101, 102, and pi/2 phase shifter 104. And an adder 94 realizes oppression of an image. 

[0139] Thus, also in the form of this operation, the same effect as the form of operation of drawing 23 can be 
acquired. 

[0140] Drawing 25 is the circuit diagram showing the form of other operations of this invention, and shows the 
concrete circuit of the form of operation of drawing 17. In drawing 25, the same sign is given to the same component 
as drawing 10 and drawing 23, and explanation is omitted. 

[0141] It sets in the form of this operation and is A/D converter 216. An output is a multiplier 111 and 113. It is 
supplied and is A/D converter 21 7. An output is a multiplier 112 and 1 14. It is supplied. Phase shifter 116 The phase 
shift of the oscillation output of adjustable local VCO 67 is carried out only pi/2, and it is a multiplier 1 1 1 and 1 1 4. A 
multiplier 112 and 113 An oscillation output is supplied. Multiplier 111 Or 114 The signal and phase shifter 116 which 
were inputted The multiplication of the oscillation output of a shell is carried out and a rectangular recovery is 
performed. 

[01 42] A multiplier 1 1 1 and 1 1 2 An output is an adder 1 1 7. It is given and is a multiplier 1 1 3 and 1 1 4. An output is an 
adder 1 18. It is given. Adder 1 17 A multiplier 1 1 1 and 1 12 By subtracting an output, an image component is oppressed 
and it is a low pass filter 231. It outputs. Adder 1 18 A multiplier 113 and 1 14 By adding an output, an image 
component is oppressed and it is a low pass filter 232. It outputs. A low pass filter 231 and 232 Only the channel of 
choice is chosen from the inputted signal, and it outputs as I and a Q signal. 

[0143] Thus, it sets in the form of the constituted operation and is an adder 117 and 1 18. Image oppression is 
performed. That is, the image oppression mixer (image rejection mixer) consists of a mixer 3 and four inputs even the 
digital adder 1 1 7 and 118. When the signal shown in drawing 19 (a) or drawing 20 (a) shall be received and the 
selection recovery of ch1 or the ch5 shall be carried out with an antenna 1, it is a band pass filter 21 1. An output is 
shown in drawing 1 9 (b) or drawing 20 (b). 

[0144] And it is an adder 117 and 118, without passing through the state of drawing 19 (c) or drawing 20 (b). The 
request channel ch1 or the recovery output of ch5 which is shown in drawing 19 (d) or drawing 20 (d) and by which 
image oppression was carried out is obtained from an output. A low pass filter 231 and 232 The request channel ch1 
or ch5 is chosen, and it outputs as I and a Q signal. 

[0145] Thus, also in the form of the constituted operation, the same effect as the form of each above-mentioned 
implementation can be acquired. 

[0146] Drawing 26 is the circuit diagram showing the form of other operations of this invention, and shows the 
concrete circuit of the form of operation of drawing 18. In drawing 26, the same sign is given to the same component 
as drawing 1 1 and drawing 25, and explanation is omitted. 

[0147] The form of this operation is a low pass filter 231. It replaces with and is a low pass filter 235 and 236. It 
adopts and is a low pass filter 232. It replaces with and is a low pass filter 237 and 238. The adopted point differs from 
the form of operation of drawing 25. A low pass filter 235 and 236 It is a multiplier 1 1 1 and 112, respectively. A 
request channel component is chosen from an output and it is an adder 1 1 7. It outputs. Moreover, a low pass filter 
237 and 238 It is a multiplier 1 1 3 and 114, respectively. A request channel component is chosen from an output and it 
is an adder 118. It outputs. That is, in the form of this operation, the image oppression section is prepared in the last 
stage. 

[0148] Thus, also in the gestalt of the constituted operation, the same operation as the gestalt of operation of drawing 
25 is performed. Although the amount of operations of the gestalt of this operation of a filter portion increases as 
compared with the gestalt of operation of drawing 25, there is an advantage that ready-made articles, such as the 
Harris company "HSP50027", can be used, about the two digital processing sections enclosed with the dashed line. 
[0149] thus, in the gestalt of this operation, while the same effect as the gestalt of operation of drawing 25 is 
acquired, it has the advantage that a wide band receiver can be constituted easily, by using the existing digital 
processing section ^ 

[01 50] Drawing 27 is the circuit diagram showing the gestalt of other operations of this invention. In drawing 27, the 
same sign is given to the same component as drawing 21, and explanation is omitted. The gestalt of this operation is 
the example which enabled reception of two or more systems which has a multiple channel, respectively. 
[0151] Now, the input signal of an antenna 1 shall be a signal containing the systems A, B, and C which have a 
multiple channel, respectively. In the gestalt of this operation, while changing the oscillation frequency of local VCO 
for every sub band, the oscillation frequency of local VCO is changed for every system. 

[0152] That is, the gestalt of this operation is a band pass filter 21 1. It replaces with and is a band pass filter 241. Or 
243 While preparing, it is local VCO 212. It replaces with and is local VCO 244. The adopted point differs from the 
gestalt of operation of drawing 21. Band pass filter 241 Or 243 It is the band pass filter set as a frequency band which 
corresponds to Systems A, B, and C, respectively, and is mutually different Local VCO 244 It is the oscillation 
frequency corresponding to each systems A, B, and C, and oscillates on the oscillation frequency for which it was 
suitable for every sub band. 

[0153] Drawing 28 is local VCO 244 in drawing 27. It is a spectrum view for explaining oscillation frequency. The 
example of drawing 28 is an example at the time of dividing each system into two sub bands, and is local VCO 244. It 
oscillates on L and H2 ** local oscillation frequency for every system. In addition, each oscillation frequency is set up 
out of band [ each set elephant system ], respectively. 

[0154] Next, operation of the form of the operation constituted in this way is explained with reference to drawing 29 
and drawing 30. Drawing 29 and drawing 30 are the spectrum views for explaining operation in the case of applying to 
two or more systems. Drawing 29 is an example which chooses the channel ch1 of the system C of drawing 28 as a 
request wave, and drawing 30 is an example which chooses the channel ch2 of the system C of drawing 28 as a 
request wave. In drawing 29 and drawing 30, the wave of choice is expressed with a slash and the image component is 
expressed with the grid. 

[0155] The input signal of an antenna 1 is a band pass filter 241. Or 243 It is given. Band pass filter 241 Or 243 
Corresponding to the band of Systems A, B, and C, an image component is oppressed, respectively and it outputs to 
multipliers 3 and 4, respectively. That is, when receiving System A, it is a band pass filter 241. When oppressing an 
image component and receiving Systems B and C similarly, it is a band pass filter 242 and 243, respectively. An image 
component is oppressed. 

[01 56] Moreover, local VCO 244 Oscillation frequency is changed to each systems A and B and every C. Furthermore, 
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in order to divide each band of each systems A, B, and C into two sub bands, it is local VCO 244. For very system, it 
switches to two frequency of the local oscillation frequency L and the local oscillation frequency H, and oscillates. 
[0157] As now shown in drawing 28, the system C considered as a request shall be constituted by two channels of 
channels ch1 and ch2. When choosing ch1, it is adjustable local VCO 244. When doubling with the local oscillation 
frequency L (drawing 29) and choosing ch2, it is adjustable local VCO 244. It doubles with the local oscillation 
frequency H (drawing 30). 

[0158] In this way, the rectangular recovery of each system is collectively carried out for every sub band of each 
system. Other operations are the same as that of the form of operation of drawing 21. 

[0159] That is, a channel switch within each system is local VCO 244. The digital processing by adjustable local VCO 
67 performs without carrying out then. Moreover, by the analog filter, low pass filters 69 and 70 also perform a 
channel selection in digital one, without carrying out. 

[0160] In addition, as for the difference frequency with the local oscillation frequency L and the local oscillation 
frequency H, it is effective to set up at least more than [ of the systems to deal with ] the channel spacing of a 
system with the largest channel spacing. The A/D converter of a function which this needs to carry out [ A/D 
converter ] A/D conversion of the part for a frequency band for one channel in an A/D converter also at the lowest, 
and passes this band for one channel at worst is because it is necessary to carry in a receiver. 

[0161] In the example of drawing 29 and drawing 30, the difference frequency of the local oscillation frequency L and 
the local oscillation frequency H is set as the channel spacing of the system C with the largest band per channel. 
[0162] Thus, in the form of this operation, even when receiving two or more systems of a different band with two or 
more channels, respectively, a filter shape can be attained easily. 

[0163] In addition, in the form of operation of drawing 27, although it was made to correspond to the composition of 
drawing 21 and RF filter and analog local VCO were changed, it applies to the form of operation of drawing 22 or 
drawing 26, and it is clear for the same change to be possible. 

[0164] Moreover, it sets in the form of each above-mentioned implementation, and is the adjustable local oscillation 
section 202. Although the output frequency was explained only within the local oscillation frequency L and the local 
oscillation frequency H, it is clear that more frequency may be outputted not only according to 2 cycle output but 
according to the system band to deal with. 

[0165] Furthermore, in the form of each above-mentioned implementation, it is clear that A/D-conversion processing 

or subsequent ones may be realized by software processing. 

[0166] 

[Effect of the Invention] As explained above, it has the effect that according to this invention sufficient degree of 
image oppression can be obtained even when a system band is received collectively and digital processing performs a 
channel selection. 
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Drawing 1 



Drawing 2 



Drawing 3 



Drawing 4 



Drawing 5 



Drawing 6 



Drawing 7 



Drawing Q 



Drawing 9 



The block diagram showing the gestalt of 1 operation of the receiver concerning this invention. 
The block diagram showing the gestalt of 1 operation of the receiver concerning this invention. 
The block diagram showing the gestalt of 1 operation of the receiver concerning this invention. 
The block diagram showing the gestalt of 1 operation of the receiver concerning this invention. 
The spectrum view for explaining operation of the gestalt of operation. 
The circuit diagram showing the gestalt of other operations of this invention. 
The circuit diagram showing the gestalt of other operations of this invention. 
The circuit diagram showing the gestalt of other operations of this invention. 
The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 10] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 11] The circuit diagram showing the gestalt of other operations of this invention 



Drawing 12] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 13] The spectrum for explaining the gestalt of operation of drawing 12 



Drawing 14] The spectrum for explaining the gestalt of operation of drawing 12 . 



Drawing 1 5] The block which shows the gestalt of other operations of this invention. 



Drawing 1 6] The block which shows the gestalt of other operations of this invention. 



Drawing 1 7] The block which shows the gestalt of other operations of this invention. 



Drawing 18] The block which shows the gestalt of other operations of this invention. 



Drawing 19] The spectrum view for explaining operation of the gestalt of operation of drawing 15 or drawing 18 



Drawing 20] The spectrum view for explaining operation of the gestalt of operation of drawing 1 5 or drawing 18 



Drawing 21] The circuit diagram showing the gestalt of other operations of this invention 



.Drawing 22] The circuit diagram showing the gestalt of other operations of this invention 



Drawing 23] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 24] The circuit diagram showing the gestalt of other operations of this invention 



Drawing 25] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 26] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 27] The circuit diagram showing the gestalt of other operations of this invention. 



Drawing 28] The spectrum view for explaining the gestalt of operation of drawing 27 



Drawing 29] The spectrum view for explaining the gestalt of operation of drawing 27 . 



Drawing 30] The spectrum view for explaining the gestalt of operation of drawing 27 . 



Drawing 31] Drawing for explaining the conventional receiver. 



Drawing 32] Drawing for explaining the conventional receiver. 



Drawing 33] Drawing for explaining the conventional receiver. 



Drawing 34] Drawing for explaining the conventional receiver. 



Drawing 35] The spectrum view for explaining the conventional example. 



Drawing 36] The spectrum view for explaining the trouble of the conventional example. 



.Description of Notations] 

22 72 [ — The A/D-conversion section, 73 / — The adjustable local oscillation section, 74 / — The channel 
selection section, 75 / — The image suppression section. 77 / — RF filter. ] — The rectangular recovery section, 23 
— The fixed local oscillation section, 71 
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